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2 CHEAT TT 
 Phyfology, Meteorology, Puenumatics, 


aide poured equal meaſures of mercury and — 
depl — two thin florence flasks, I ſer them at an — —— — 
in a pail of ou water for five minutes; then taking 2 inter ſperſ. 
4 out phung of them into a cylindric veſſel that ** 7cunm. 
contained Lab of cold water, and examined the heat + 4 F = 
communicated to it with a thermometer; which in the veſſel where the . — . 
4 KT * * ſtood roſe two degrees, : and in the other ſtillthree May, 
degrees er; being again put into the firſt it fell four degrees, 1720, 
in _ other roſe almoſt three. * 2 
This ſhews that more heat is communicated by warm mercury than 
by an equal 1 water equally warmed; ad creo, that there is 
more matter in the mercury, 


vor. VI. Pax II. e eee 
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2 Of the coheſion of | 
Experiments TI, 1, I took ſeveral very thin pieces of fir-board, and having hung 
7 0 * _ them ſucceſſively in a convenient manner toa nice pair of ſcales, I tried 
board and the What weight was neceſſary (over and above their own, after they had 
ſurſaceof wa- been well ſoaked) to ſeparate them at once from the ſurface of ſtag- 
zer. By Dr. nating water. I found 50 grains to ſeparate a ſurface of one inch 
ob + has ** ſquare, and the weight in every trial exactly proportional to the ſurface. 
. Ke. The diſtance of the under ſurface of the board from the ſurface of 
1721s the water, at the time they ſeparated, I found to be 53% of an inch; 
- thoygb II believe it would be found greater, if it could be meaſured at 
N diſtance from the edge of the board than I could, the water 
ing a little before it came quite under the edge. 
5 2. I took the leaden balls A and B, the firſt weighing one 
Fig- 1. and the other two pounds; and having from each of them cut 
* nga ſe = of _— — 4 — — I 2 them together 
4 with my hand, giving a little twiſt to bring the flat parts to touch 
dee faſt, char when the hand H 
J.T. Deſagu- by means of a ſtring ſuſtained the upper ball A, the lower one B. 
ge _r P (by its contact at C) was ſuſtained, though loaded with the ſcale 
N "envy S' and weights E, which amounted to 16 pounds. A little more 
July, &c. weight ſeparated them, and upon viewing the touching ſurfa- 
7725. ces it 1 that they did not exceed a circle of 2 inch diame- 
ter 3 but this ſurface can hardly be meaſured exactly on account of its 
irregularity: The experiment was repeated ſ times, and the co- 
heſion of the balls was different every time. | 
| I made the experiment alſo in the following manner. On the up- 
Ng. 2. pin or bar of the wooden frame Dd I H, I ſuſpended the 
ſee! E F, whoſe hook held up a leaden ball A of two inches. 
in diameter, having an hole through it at @ to receive a ſtring ; 
the lower ball B equal to, and prepared in the ſame manner as the 
firſt, ;received the pin Oo through its ſtring, ſo that G the weight 
of the ſteelyard was made uſe of to ſeparate the balls, which it did 
when it was applied at the number 20 in the firſt experiment; but in 
the three following the balls were not ſeparated till the weight was. 
ern numbers 25, 37, and. 45, expreſſing pounds on the 
Keelyard:. | 
Laſtly, — applied the balls together as before, ſtill cleaning the 
ſurface of contact with my kniſe, and never making it ſenſibly greater 
than what I mentioned, the weight G being removed quite to the end 
F, Where it weighed 47 pounds, did not ſeparate the balls, fo, 
chat I was obliged to make uſe of another ſteelyard; but by miſtake 
J applied a wrong weight inſtead of G, which being of 7 pounds 
inſtead of 4 ſeparated the balls. Having found the right weight after- 
wards I made ſeveral trials, but could not again bring the force of the 
contact to be equal to 47 pounds. | 
Fr L 


a 
rl 


3. Quer. 


the parts of matter. | 3 
3. Quer. 1. Does not this ſtrong coheſion of two balls of lead prove Queries con- 
that there is an univerſal attraction between the parts of mat- cauſe of — 
ter, though in ſome at ſuch ſmall diſtances as to eſcape our obſerva- . =_ 
tion, ſince we cannot make their parts touch one another cloſe enough part: of mar- 
to come within their ſphere of activity? This I preſume to be the rea- r. By Ar. 
ſon why I never have been able to make balls of any other metals to 1 
cohere; nor do I believe that the parts of any other metal can come to p 8 1 
ſuch a cloſe contact, except by fuſion, as thoſe of lead may, by &c. 1729. 
being ſo many degrees ſofter than any other metal. - 
Quer. 2. I have often found the touching ſurfaces of ſuch leaden balls, 
as near as I could meaſure, much alike, yet the force of coheſion v 
different; nay, I have found thetouching ſurfaces very ſmall, yet ſome- 
times 114 to 126 lb weight has not been ſufficient to ſeparate them; 
when at other times a much leſs weight has effected it, 
though the meaſure of the touching ſurfaces far exceeded thoſe 
mentioned. Does it not prove that the coheſion is according to 
the cloſeneſs of the contact, but not as the touching ſurfaces ? For 
Which reaſon I have always found the coheſion ſtrongeſt, when I 
gave a little twiſt in joining them; ſince by this means the particles muſt 
come cloſer together, than by ſqueezing the balls barely on one ano- 
ther, though it were done with a far greater force than I could apply 
with my bare hands. And ſince the force, twiſt and touching ſurfaces 
can never be alike and menſurable when joined by hand, I think it 
will be very difficult, if not impoſſible, to aſcertain the force of this co- 
heſion, which is incredible, and far exceeds magnetical attraction. 
The preſſure of the atmoſphere contributes little, and next to no- 
thing in this coheſion, for two leaden balls, which 126 lb could not 
ſeparate, cohered as ſtrongly in vacuo as in the open air. 
Quer. 3. Does not this experiment ſhew that the coheſion of the 
of matter cannot be derived from any glue or cement, any imaginary 
hooks and funiculi, nor the weight of the atmoſphere, but that the 
particles of all ſolid and fluid bodies do attract one another by a cer- 
tain force (whatever be the cauſe of that force) which acts more in- 
tenſely the nearer they touch one another? | 7 
I am confirmed in this opinion by an experiment which our Dahl- 
karlians have, time out of mind, practiſed when they have had occaſion | 
to remove any unweildy ſtones of the hardeſt rocks, and ſo big as not 
to be moved entire by any ſtrength they could apply. They not only 220 
cleave and ſplit them into as many pieces as they pleaſe, but obtain | 4 
ſtones with one or more {mooth ſides, fit for uſe in buildings, by the fol- A 
lowing means. | 1 
They take tallow, greaſe, train- oil, or any other fat ſubſtances, and 7 0 
draw lines on theſtone where they would have it ſplit; then they lay ei- 
ther char-coal or wood at top and round the ſides of it, ſo that it is all 
over covered, and kindle the W when burnt out, they ſeldom 
— or 


i New and curious 


or never fail to find the ſtone divided according to the lines they had 


drawn on it. 


May one not account for this odd phænomenon thus? That the 
action of the fire about the ſtone having made its particles recede 
farther from one another than when in their natural ſtate, the oily ſub- 
ſtances infinuate themſelves between them ; by which means, when the 
ſtone cools again and ſhrinks, they are prevented from coming ſo 


_ cloſe as the other particles where no ſuch foreign matter was applied; 


New and cu- 
rious eleftrical 
experiments. 
By Mr, Step, 
Gray. u. 366, 
p. 104. Sept, 
KC 1720, 


hence they cannot attract one another ſo ſtrongly as the reſt, and 
muſt therefore remain ſeparated. Fat and oily ſubſtances ſeem to be 
moſt fit for this purpoſe, being endued with a repelling force. 
III. 1. Having often obſerved in the electrical experiments made 
with a glaſs tube and a down feather tied to the end of a fmall ſtick, 
thataſter its fibres had been drawn towards the tube, when that was 
removed moſt of them would be drawn to the ftick, as if it had been 
an electric body, or as if there had been ſome electricity communica- 
ted to the ſtick or feather : This put me upon thinking, whether if a fea- 
ther were drawn through my fingers, it might not produce the ſame 
effect, by acquiring ſome degree of electricity. The experiment ſucceed- 


ed, the ſma ere fibres of the feather next the quill being drawn 
e 


by my finger when held near it; and fometimes the upper part of the 
feather 5-9 its ſtem would be attracted alſo, but not always nor equal- 
ly. I proceeded to try whether hair might not have the ſame proper- 
ty 3 I took one from my wig, and after drawing it three or four 
times between my thumb and fore-finger, it would come to my finger 
at the diſtance of half an inch. Upon taking che ear of a Dog and 
drawing it through my fingers, great numbers of the fine hairs 
would be attracted to them at once. Threads of ſilk of ſeveral co- 
tours and of ſeveral fineneſſes I found to be all electrical, though 
— I was diſappointed ; the reaſon of which will appear in the 
el. Ri 

Having ſucceeded ſo well in theſe, I proceeded to larger quantities 
of the ſame materials, as pieces of ribband both of coarſe and fine filk 
of ſeveral colours, and found that by taking a piece of either of theſe 
of about halfa yard long, and by holding the end in one hand, and 
drawing it through my other hand between my thumb and fingers, it 
would acquire an electricity, ſo that if the hand were held near the 
lower end of it, it would be attracted by it at the diſtance of five or fix 
inches. But at ſome times the electricity would be much weaker 
than at others, the reaſon of which I conjectured to be, that the rib- 


band had imbibed ſome aqueous particles from the moiſt air, which 1 


ound upon trial to be true; for when I had welt warmed it by the 
fre, it never failed to be ſtrongly electrical. 


\ After this I tried ſeveral other bodies, as linnen of ſeveral ſorts, viz. 
holland, mullin, &c. woollen of ſeveral forts, cloth and other 
10 | ſtuffs 


elefiricah experiments. 3 

ſtuffs of the ſame materials. From theſe I proceeded to paper, both 
white and brown, and found that after they had been well heated be- 
fore rubbing, they emitted copiouly their electric efluvia. Fir-ſhavings 
are ſtrongly electrical: leather, ent, and thoſe thin guts wherein 
leaf-gold is beaten, have alſo the ſame property. oft! 
All theſe bodies will not only by their electricity be drawn to the 
hand or any other ſolid body that is near them, but they will, as 
other electric bodies do, draw all ſmall bodies to them, and that ſome- 
times at the diſtance of 8 or 10 inches. Heating them by the fire be- 
fore rubbing much increaſes their force. N 

There is another property in ſome of theſe bodies which is com- 
mon to glaſs, that when they are rubbed in the dark there is a light 
follows the fingers through which they are drawn. This holds both 
in ſilk and linnen, but is ſtrongeſt in pieces of white preſſing papers, 
which aremuch the ſame with _— r; the laſt not only yields ſuch 
a light, but when the fingers are eld near it, there proceeds a light 
from it with a crackling noiſe like that produced by a glaſs tube, 
though not at ſo great a diſtance from the fingers; but the paper be- 
fore rubbing muſt be heated as hot as the fingers can welt bear. 

A down: feather being tied to the end of a fine thread of rawſilk, 
faſtened at the other end to a ſmall ſtick, which was fixed to a food 
that it might ſtand upright on the table; I took a piece of brown 
paper, which by the above-mentioned method being made ſtrongly 
electrical, and held near the feather, it was drawn to the paper, 


Dei e eme eier :onlerof the 


ſick ; then lifting up my hand till the paper was got beyond the fea- 
ther, the thread was extended and ſtood upright in the air, as if it 
had been a piece of wire, though the feather was diſtant from the 
paper near an inch. If the finger were held near the feather in this 
poſition, the greateſt part of the fibres next the paper would bo 
repelled, when at the ſame time if a finger were held to the fi- 
— that were more remote from the paper they would be drawn 
y it. dun iN 0 ri ning | | 

I then repeated this experiment without the feather, by a ſingle 
thread of ſilk only of about five or fix inches long, which was 
made to ſtand extended upright, without touching the paper; then 
placing my finger near the end it was repelled by it; but when 

placed it at the ſame diſtance from a part of the thread 
was about two inches from the end, it was attracte t. 

I next made ſeveral attempts on metals, to ſee whether they alſo Continued 
might not be made attractive by heating, rubbing and hammering; % 
but without any ſucceſs. I then reſolved to procure me à large A . 7. 
Hint-glaſs tube, to ſee if I could make any farther diſcovery with p. 1. | 
it; baving called to mind a ſuſpicion which I had ſome years ago, Jan, c. 
that as the tube communicated a light to bodies when it was rubbed '73% 


m 


in the dark; it might at the ſame time communicate an electricity 
to them, though I never till now tried the experiment, not ima- 
gining the tube could have ſo great and wonderful an influence, as to 
cauſe: them to attract with ſo much force, or at ſuch prodigious 


* diſtances, as will be found in the ſequel of this diſcourſe. 


Before I proceed to the experiments it may be neceſſary to give a 


deſcription of the tube: Its length is three feet five inches, and near 
one inch two tenths in diameter: I give the mean dimenſions, the 


tube being larger at each end than in the middle, the bore about one 
inch. To each end I fitted a cork, to keep the duft out when the 
tube was not in uſe. | f 


The firſt experiment I made was to ſee if I could find any differ- 


-ence in its attraction, when the tube was ſtopped at both ends by 

the corks, or when left open; but could perceive none: for upon 

holding a down-feather * 168 the upper end of the tube, it 
the 


was attracted and repelled b cork, as by the tube when it had 


been excited by rubbing. I then held the feather over-againſt the 


flat end of the cork, which attracted and _—_— many times to- 
gether z at which I was much ſurprized, and concluded that there 
was certainly an electric vertue communicated to it by the excited 


tube. 


Having by me an ivory ball of about one inch three tenths diame- 
ter, with a hole through it, I fixed it upon a fir- ſtick about four 
inches long, thruſting the other end into the cork, and upon rubbing 
the tube found that the ball attracted and repelled the feather with 
more / vigour than the cork had done, repeating its attractions and 
repulſions for many times together. I then fixed the ball on longer 
ſticks, firſt upon one of eight inches, and afterwards upon one of 
twenty-four inches long, and found the ſame effect. Then I 
uſed iron and next braſs wire to fix the ball on, inſerting the 
other end of the wire in the cork as before, and found the attracti- 


on the ſame as when the fir-ſticks were made uſe of, and that when 


the feather was held over-againſt any part of ' the wire it was at- 
tracted by it; but though it was then nearer the tube, yet the attraction 
was not ſo ſt as that of the ball. When a wire of two or three 
foot long was uſed, its vibrations cauſed by rubbing the tube made 
it ſomewhat troubleſome to manage. This put me upon thinking, 
whether if the ball were hung by a packthread and ſuſpended by a 
loop on the tube, the electricity would not be carried down the line 
to the ball: accordingly upon ſuſpending the ball on the tube by a 
packthread about three foot long, when the tube had been excited by 


rubbing, the ivory ball attracted and repelled the leaf-braſs over 


Which it was held, as freely as it had done when it was ſuſpended on 
ſticks on wire: a ball of cork and another of lead weighing 


* one pound and a quarter did the ſame. | 


After 


electrical experiments. 

After I had found that the ſeveral bodies above-mentioned had an 
electricity communicated to them, I vent on to ſee upon what others 
the tube would have the ſame effect, beginning with the me- 
tals, which 1 ſuſpended on the tube by the method above-mention- 
ed; firſt in ſmall pieces, as a guinea, a ſhilling, a half-penny, 
a piece of block-tin, a piece of lead; then in larger quantities, ſuch as 
a fire-ſhovel, tongs, and iron poker, a a ſilver pint pot, a copper tea- 
kettle, which ſucceeded equally whether empty or full either of cold 
er hot water: all theſe were ſtrongly electrical, attracting} the leaf- 
braſs to the height of ſeveral inches. I next tried other bodies, 
as flint-ſtone, ſand-ſtone, load-ſtone, bricks, tiles, chalk z- and then 
ſeveral vegetable ſubſtances, as well green as dry, and found that 
they had all of them an electric vertue communicated to them, ei- 
** by being fuſpended on the tube by a line, or fixed on the end 
er a.. | 59 aon 5 

I next proceeded to try to what greater diſtanoes the electric vertue 
might be carried, and having by me part of a hollow walking cane 
two foot ſeven inches long, I cut the great end of it to fit it into the 
bore of the tube, into which it entered about five inches; and the 
tube being excited, the cane drew the leaf-braſs to the height of 
more than two inches, as did alſo the ivory ball, when by a cork 
and ſtick it had been fixed to the end of the cane. A ſolid cane had 
the ſame effect, when inſerted in the tube after the ſame manner as 
the hollow one had been. I then took the two upper joints of a 
large fiſhing- rod, the one of Spaniſh cane, the — 3. ly wood 
the upper end being whale- bone, which, together with the tube, made 
a length of more than fourteen foot. Upon the leſſer end of the 
whale · bone was fixed a ball of cork of about an inch and quar-- 
ter diameter; the great end of this rod being inſerted in the tube, the 
leaf-braſs laid on the table, and the tube excited, the ball attracted 
the leaf-braſs to the height of about three inches. With ſeveral 
pieces of Spaniſh cane and fir-ſticks I afterwards made a rod, which 
together with the tube was ſomewhat more than eighteen foot 
long, the greateſt length J could conveniently uſe in my chamber, 
and found the attraction very nearly if not altogether as ſtrong, as 
when the ball was placed on ſhorter rods. po; 5 

May 14th, 1729, between fix and ſeven o' clock in the evening, 
being in the country, I provided a rod of about twenty-four foot, that 
conſiſted of a fir-pole, a piece of cane, and the top of reed, upon the end 
whereof the ball of — 2 placed; and the great end of the rod 
being put into the tube about ſeven or eight inches, the leaf: braſs be- 
ing laid down, and the tube rubbed, the ball attracted and repelled 
the leaf -· braſs with vigour ; ſo that it was not at all to be doubted 


oy with a longer pole the electricity would have been carried much 
arther, 


May; 


| Nen, and curious 

May the 16th, I made a rod thirty- two foot long including the 
tube; the bigger part of it was a fir-ſtaff about ſix foot and 
a half long, the reſt was of cane, and the top of it reed. All 
things being prepared as before, the effect was the ſame as in the 
laſt experiment, only the pole bending and vibrating by rubbing 
the tube made it more troubleſome to manage. This put me upon 
making the following experiments. | 
May the 19th, about ſix in the morning, the ivory ball being ſuſ- 
pended on the tube by a line of pack-thread twenty-ſix foot long, 
which was the height 1 ftood at in a balcony from the court where 
he ſtood: that held the board with the leaf-braſs on it; the tube be- 
ing rubbed, attracted the leaf-braſs to the height of near two inches, 
as he that aſſiſted informed me. This was repeated with the cork ball 
with the ſame ſucceſs. rg n tel god ve 
May the 31ſt, in the morning, to a pole of eighteen foot I 


tied a line of thirty-four foot in length; fo that the pole and 


line together made fifty-rwo foot. With the pole and tube I ſtood 
in the balcony, and the aſſiſtant below in the court where he held the 
board with the leaf-brafs on it; then the tube being excited as uſual, 
the electric vertue paſſed from the tube up the pole, and down the 
line to the ivory ball which attracted the leaf-braſs, and as the ball 
paſſed over it in its vibrations the leaf-braſs would follow it till it 
was carried off the board : but theſe: experiments are difficult to make 
in the open air, the leaſt wind carrying away the leaf-braſs. 

Some time after I made ſeveral attempts to carry the electric ver- 
tue in a line horizontally, fince IJ had not an opportunity of carry- 
ing it from greater heights perpendicularly ; but without ſucceſs, oc- 
caſioned by my uſing improper materials, as will appear from what 
follows. The firſt method I tried was by making a loop at each 
end of a line, one of which I hung on a nail drove into a beam; 
the other hung downwards, and through it I put the line with 
the ivory ball, the other end of it being hung by a loop on the 
tube; ſo that the part of the line next the ball hung perpendicular, 
the reſt of it lay horizontal: then the ſeaf- braſs being placed under 
the ball and the tube rubbed, yet not the leaſt ſign of attraction 
was perceivable. Upon this I concluded that when the electric vertue 
came to the loop that was ſuſpended on the beam, it went up the 
line to che beam; ſo that none, or very little of it at leaſt, came 
down to the ball, which was afterwards verified, as will appear by the 
experiments mentioned hereafter. Upon this I gave over any farther 
attempts to _ the electricity horizontally, deſigning at my return 
to London, if I could get aſſiſtance, to have tried the experiment 
from the top of the cupola of St. Paul's, not doubting but the elec- 
trie attraction would be carried perpendicularly down from thence to 
the ground. | , 


June 


electrical experiments. 


June 30. 1729. I went to Otterden-Place to wait on Mr. Wheler, 
carrying with me a ſmall ſolid glaſs cane of about eleven inches 
long, and 3 of an inch in diameter, with ſome other requiſite mate- 
rials, deſigning only to give a ſpecimen of my experiments. The 
firſt was from the window in the long gallery that opened into the 
hall, about ſixteen foot high; the next from the battlements of the 
houſe down into the fore court, twenty-nine foot; then from the 
clock-turret to the ground, which was thirty-four foot, this being 
the greateſt height we could come at: and notwithſtanding the 
ſmallneſs of the cane, the leaf-braſs was attracted and repelled be- 
2 what I expected. As we had no great heights here Mr. Whe- 
er was deſirous to try whether we could not carry the electric ver- 
tue horizontally. I told him of the unſucceſsful attempt I had 
made, and the method and materials I had uſed. He then pro- 
poſed a ſilk line to ſupport that by which the electric vertue was to 
paſs. I told him it might do better upon the account of its ſmall- 
neſs; ſo that there would be leſs vertue carried from the line o 
communication. . | 15 

Accordingly an experiment was made July 2. 1729. at ten in the 
morning. About four foot from the of a gallery there was a 


croſs Tine fixed by its ends to each fide of the gallery with two 


nails ; che. middle pork of the line was ſilk, the reſt at each end 
packthread. The line to which the ivory ball was hung, and by 
which the electric vertue was to be conveyed to it from the tube, 
being 80#/tgot- in length, was laid on the croſs filk line ſo that the 
ball hung about nine foot: below it. The other end of the line was 
by a loop fuſpended on the' glaſs cane, and the leaf- braſs held under 
the ball on a piece of white paper; when the tube being Tubbed' the 
ball attracted the leaf-braſs and kept it ſuſpended on it for ſome 
time. bo os 3013 VITESI ON 2! * b. 4 | 

This experiment ſucceeding ſo well, and the gallery not 2 ing 
us to go peg farther in one length, Mr. Wheler thought of an exp 
dient for encreaſing the length of our line, by puttin 


| 2 0 another 
croſs line near the other end of the gallery; over the ſilk part of 


both the lines we laid a line of communication long enough to be 
returned to the other end where the ball hung: and though now 
both ends of the line were at the ſame end of the gallery, yet care 
was taken that the tube was far enough eff from having any influ- 
ence upon the leaf-braſs, except what paſſed by the line of commu- 
nication. Then the cane being rubbed; and the leaf - braſs held under 
the ivory ball, the electric vertue paſſed by the line of communica- 
tion to the other end of the gallery, and returned back again to the 
ivory ball which attracted the leat-braſs and ſuſpended it as before. 
The whole length of the line was 147 foult. = LION 214 
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Which was by placing two other croſs lines ſome. feet below the E 


| only two croſs lines. 
in by eight returns. The leaf-braſs being held on a piece of 
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We then thought of trying whether the attraction would not be 
ſtronger without doubling or returning the line, which we found 
means of doing in the barn, where we had one of 124 foot long, 
fourteen foot of which hung perpendicular from the ſilk line; and 
now the attraction was ſtronger than when the line was returned, as 
in the gallery. | | 

July 3. . now brought with me the great glaſs tube, be- 
tween ten and eleven in the morning, we went again into the barn, 
and repeated the laſt mentioned experiment with both the tube and 
cane; but the attraction was not ſo ſtrong as in the evening 
before, nor was there ſo great a difference in the attraction com- 
municated by the ſolid cane and glaſs tube as one would have ex- 
pected, conſidering the difference of their lengths and diameters. 

We then proceeded farther by adding ſo much more line as would 
make a return to the other end of the barn, the whole length of 
it being now 293 foot; and though it was ſo much lengthened we 
found no ſenſible difference in the attraction. This encouraged us 
to add another return; but upon beginning to rub the tube, our 
ilk lines broke, being too weak to bear the weight of the line, 
when ſhaken with the motion given it by rubbing the tube, Upon 
this, having brought with me both braſs and iron wire, inſtead of 
the filk we put up ſmall iron wire; but that alſo was too weak to- 
bear the weight of the line. We then took braſs wire of a ſomewhat 
larger ſize than that of iron. This ſupported our line of communi- 
cation; but though the tube was well rubbed. yet there was not the 
leaſt attraction even with the great tube. By this we were now 
convinced that out former ſucceſs depended upon the lines that 
ſupported the line of communication being ſilk, and not upon their 
being ſmall, as before trial I imagined; the ſame effect happening 
here as when the line that is to convey the electric vertue is ſup- 
ported by packthread; | viz, that when the effluvia come to « rf 
wires, or packthrea& that ſupport the line, they paſs by them to 
the timber to which each end of them is fixed, and ſo go no far 
cher forward in the line that is to carry them to the ivory ball. 
Finding chat our ſilk threads were too weak to bear many returns 
of line, Mr. Wheler thought of another way of managing them; 


per ones, ſo that every other turn of line was ſuſpended by 
wer croſs lines. By this contrivance we could add a much greater 
h of line without danger of breaking our ſilk; there being but 
the weight of line 7 each ſilk that there was when we uſed 
e then put up a line that was 666 foot 


white paper under the ivory ball, and the tube with the other end 
of the line ſuſpended on it being rubbed for ſome time, the leaf- 
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braſs was attracted as manifeſtly as it had been with much ſhorter 
lines. We repeated the experiment with the little ſhort ſolid cane, 
and found there was ſomewhat of an attraction, but not near ſo great 
as with the large tube. 

Though the going and returning of the electric efluvia was very 
ſurpriſing, yet we were — to try how far the attractive vertue 
might be carried in a continued right line ; which we did thus: That 
_ of the line where the attraction was to be made, was ſuſpended 
on a ſilk line that was fixed croſs a garret window about forty foot 
high. About 100 foot from hence two poles of about ten foot lo 
were drove into the ground, ſo that they ſtood nearly perpend1- 
cular and at two foot diſtance from each other. Beyond theſe, at 
the ſame diſtance from the firſt, were another pair of poles fixed 
then four others at a like diſtance. ' Upon the ends of theſe poles 
were tied the croſs lines of filk to fupport the line of communi- 
cation, which being laid on the filk lines, the ivory ball hang- 
ing in the garret window and the other end of the line being hun 
by a loop on the tube, the leaf-braſs was held under the ball, — 
after the tube had been rubbed for ſome time they called to me to 
let me know that there was an attraction of the leaf-braſs. This was 
ſeveral times repeated with ſucceſs; then Mr. Wheler came into. the 
field and rubbed the tube himſelf, that I. might ſee there was an at- 
traction; which I ſaw, though I perceived it not fo ſtrong as When 
the attraction was carried by a longer line returned; the length of 
this being only 650 foot. This was ſeveral times » but 
the experiment being made in the evening ar length the dew fell. 
We began about ſeven, or ſome little time after, and, before ei 
the attraction ceaſed : But whether this was cauſed by the dew fall- 
ing or by my being very hot we could not be ſure, though I ra- 
ther imputed it to the latter. | 

Though we call the carrying the electric vertue by the lines in this 
Poſition — you are not to underſtand it in a ſtrict ſenſe, as 
may be eaſily perceived; and as the line ſwagged down conſiderably 
below the filk lines that ſupported it, it was ſome feet longer than 


- 


the diſtance of the poles. eee | 
Some days after, this experiment was repeated from the turret cloſet 
window with a line of 765 foot, and the attraction was no leſs per- 
ceivable than in the experiment above-mentioned. 
| A large map of the world twenty-ſeven foot ſquare, a table- Large ſurfaces. 
cloth fifty-nine foot ſquare, being fafpended on the tube b X por FN ro 
threads became electrical. An umbrelſo ſuſpended by a pack — 
tied to the handle of it became ſtrongly electrical. : 
A loadſtone that had a ſmall key hanging by its armour was ſuſ- The eleftric 
. pended on the tube by a packthread; FE the tube being rubbed, vis nor ar 
| B 2 the * mterrupte 
| ed by mag- 
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the key and ſtone both attracted the leaf-braſs in the ſame manner 
as other bodies do. . 

There were made three ſtands, each compoſed of two upright 
pieces of fir fixed perpendicular near the ends of a long board and 
diſtant from each other almoſt a foot and half: 2 the tops of 
theſe were tied threads of ſilk to ſupport the lines of communication 
between the tube and the attracting bodies. One of theſe ſtands was 
placed in the great parlour, near the farther end; another in the lit- 
tle parlour, and a third in the hall which was between the two par- 
Tours.” As the other two were one of them to the right, the other to 
the left hand, this laſt was placed near the hall-window forwards ; 
the two firſt were about fifty foot, the other about twenty foot 
from the place where the tube was held: then three ſmall ſquare 
r of wood were tied to three lines of packthread about the 
engths above - mentioned. They were laid on the ſilk lines, and 
by loops at the other ends were ſuſpended on the tube; then the 
leaf-braſs being held under the pieces of wood, and the tube rub- 
bed, they all of them attracted the leaf-braſs at the ſame time. 
Some time after Mr. Wheler tried a red hot poker, and found 
the attraction the ſame as when cold. He alſo ſuſpended a live 
MI, upon the tube by the legs, and found its breaſt ſtrongly 
I took a piece of a hair-line, ſuch as linnen-cloaths are dried on, 
of about eleven foot in length; which, by a loop at the upper end 
of it, was ſuſpended on a nail in one of the rafters in the gar- 
ret, and had at its lower end a leaden weight of fourteen pounds 
Wers to it by an iron ring: then the leaf-braſs was laid under the 
weight, and the tube being rubbed and held near the line with- 
out touching it, the lead- weight attracted and repelled the leaf- braſs 
for ſeveral times together, to the height of at leaſt three, if not 
ſour inches. If the tube was held three or four foot above the weight 
there would be an attraction; but if it were held higher up, ſo as 


to be near the rafter Where the weight was hung by the hair- line, 
there would be none. . 


There were taken two hair-Iines between four and five foot long; 
to each of theſe a ſquare piece of cork was tied by packthread ; 
the lines were ale by loops at their upper ends upon two 
nails; near the lower ends there was tied to the hair- lines a piece 
of packthread by which there was a communication between the 
two hair-lines; then the leaf - braſs being laid under the cor ks, the 
tube rubbed and held near one of the lines, both the corks attract- 
ed; but that which was fartheſt much ſtronger than that near which 
the tube was held, About the middle of the line of communication 
they both drew with equal force. I art ne 
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There were made two cubes of oak of about fix inches ſquare, the F!efric ar- 
one ſolid, the other hollow: theſe were ſuſpended by two hait-lines, n not 
nearly after the ſame manner as in the experiment above-mentioned ; — 84 
the diſtance of the cubes from each other was by eſtimation about 14 F matter in 
or 15 foot; the line of communication being tied to each hair-line 504. 

and the leaf-braſs placed under the cubes, Pe tube was rubbed and 

held over the middle of the line, and, as near as could be gueſſed, at 

equal diſtances from the cubes, when both of them attracted and repel- 

led the leaf-brafs at the ſame time, and to the Tame height; fo that 

there ſeemed to be no more attraction in the ſolid than in the hollow 

cube. Yet I am apt to think that the electric effluvia paſs through 

all the interior parts of the ſolid cube, though no part but the ſurface 

attracts; for from ſeveral experiments it appears, that if any other 

body touches that which attracts, its attraction ceaſes till that body be 

removed and the other be again excited by the tube. 

I next proceeded to try if the electric vertue might not be con- 

veyed to a rod, without touching it or inſerting it into the bore of 

the tube; which I found to ſucceed by ſuſpending the rod either by 

lines of ſilk or by pieces of horſe-hair fiſhing-lines, placing a ball of 

cork on the leſſer end of the rod. 

I took a large pole 27 foot long, two inches and a half diameter 
at the great end, and at the leſſer about half an inch: it was that 

fort of wood they call horſe-beech, with the rind on. This was: 

ſuſpended by two hair · lines of about four foot and a half in length; 

the firſt line was about two foot from the great end. of the pole, the 
other about eight foot from the leſſer end; ſo that the pole hung ho- 

rizontal. At the little end of the pole was hung a ball of cork about 

an inch and a half diameter by a packthread about a foot long, with 
a ſmall leaden ball upon the cork to keep the packthread extended.. 

Then the leaf-braſs being laid under the cork, the tube rubbed and held 

near the great end of the pole, the cork ball drew the leaf-braſsſtrongly 

to the height of an inch, if not more: the leaf - braſs being held un- 

der ſeveral parts of the pole was attracted by it, but not near ſo ſtrong- 

ly as by the cork. | e 8 

I took a hoop of about two foot two inches diameter and fuſpended The ele#ric 

it by a hair-line upon a nail drove into a beam; the line was. about four, Muvia carri- 
foot long; the leaf-braſs being laid under the hoop, the tube was rub- eee 
bed and held within the hoop near the upper ſide of it, without touch- nicated from 
ing it by ſeveral inches: then the lower part of the hoop attracted and one circle 10 
repelled the leaf-braſs ſtrongly; but when held near the lower part another, 
there was very little, if any attraction. If the tube was held near the 

out- ſide of the hoop it attracted; but ſtrongeſt when at the ſame time 

it was held near the knotof the hair - line by which the hoop was ſuſpend- 

ed. To this hoop there was tied a leſſer one of about a foot and a half 


diameter; it was faſtened by packthread ſo as to hang below it about 

two inches; they were ſuſpended together by a hair line: then the 

leaf-braſs and the tube being prepared as before, the tube being held 

near the upper hoop, the lower part of the lower hoop attracted 

ſtrongly 3 when held near the upper part of the lower hoop, but ve- 

ry weakly; when held near the lower part of the lower hoop, there 
was no attraction at all. 

They baue the I took a large hoop of ſomewhat more than three foot diameter, and 

ſame effett in about two inches and a half broad; to this we tied, at near equal 

3 diſtances, four lines of what they call twine, being three threads of 

Luken. packthread twiſted together, each about two foot eight inches long. 

Theſe were tied with their ends together to a hair - line of about two 

foot and a half long by which the hoop was hung on a nail as 

in the other experiments, ſo that it hung now in an horizontal 

poſition. Then the leaf-braſs being laid under the edge of the hoop 

at between two or three inches below it, the tube being rubbed and 

-held between the cords without touching them, the leaf-braſs was at- 

tracted and repelled for ſeveral times together; but when held near the 


out-ſideof the hoop, oppoſite to that part where the leaf-braſs lay, the 
attraction was much ſtronger. £) 


May be com- About the latter end of autumn and the beginning of winter 1729, 
* #9 I reſumed my enquiry after other electric bodies, to ſee what addi- 
Vet alles; tion 1 could make to the catalogue of thoſe mentioned above, and 
found many more that have the ſame property and may be excited to 
attract by the ſame method: as for inſtance, the dry withered leaves 
-of reeds and flags, graſs and corn, both leaves and ftraw ; the leaves of 
trees, as thoſe of the laurel, the oak, the walnut, the cheſnut, hazle- 
nut, apple and pear-tree leaves; ſo that we may conclude that the 
leaves of all vegetables have this attractive vertue. 

March 23. 1730. having diſſolved ſoap in the Thames water 
I fuſpended a tobacco-pipe by a hair-line, ſo as that it hung nearly hori- 
zontal with the mouth of the bowl downwards; then having Cipped 
it in the ſoap-liquor and blown a bubble, the leaf- braſs being laid on 
a ſtand under it and the tube rubbed, the braſs was attracted by the 
bubble when the tube was held near the hair-line. I repeated the 
experiment with another bubble, holding the tube near the little 
end of the pipe, and the attraction was now much greater, the leaf- 
- braſs being drawn up to the height of near two inches. 

March 25. I repeated this experiment after a ſomewhat different 
manner. The pipe was now ſuſpended by two lines of white ſewing- 
ſilk of about five foot and a half long: theſe were hung by loops up- 
on two nails drove into the beam of my chamber about two foot 
diſtant from each other; then the bubble being blown, by holdin 
the tube to the little end of the pipe the bubble attracted the leaf · bra 
to the height of near four inches. 


N April 
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April 8. 1730. I made the following experiment on a boy between 
eight and nine years of age. His weight with his cloaths on was 47 

nds ten ounces. I ſuſpended him in a horizontal poſition by two 
fair-lines; ſuch as cloaths are dried on, which were about thirteen 
foot long with loops at each end. There were drove into the beam 
of my s Zinet which was a foot thick, a pair of hooks oppoſite to 
each other, and two foot from theſe another pair in the fame manner. 
Upon theſe hooks the lines were hung by their loops ſo as to be in 
the manner of two ſwings, the lower part hanging within about two 
foot of the floor of the room. The boy was laid on theſe lines with 
his face downwards, one of the lines being put under his breaſt, the 
other under his thighs. Then the leat-braſs was laid on a ſtand, which 
was a round board of a foot diameter with white paper- paſted on it, 


fupported by a pedeſtal of a foot in height, which I often made uſe of 


in other experiments. Upon the tube's being rubbed and held near his 


feet without touching them, the leaf-braſs was attracted by the boy's 
face with much vigour, ſo as to riſe to the height of eight, and ſome-- 
times ten inches. I put a great many pieces on the board together, 
and almoſt all of them came up at the ſame time. Then the boy 
was laid with his. face upwards, and the hind part of his head which 
had ſhort hair on it attracted, but not at quite ſo great a height as 
his face did. The leaf - braſs being placed under his feet, with his 
ſhoes and ſtockings on, and the tube held near his head his feet 
attracted, but not altogether at ſo great a height as his head. The 
leaf-braſs was again laid under his and tube held over it, 
but there was then no attraction, nor was there any when the leaf-braſs: 
was laid under his A gr the tube held over them. | 
April 16. I repeat experiment with the boy, but now the 
elde was E ro ſo ſtrong as at the firſt, rw braſs not riſi 
higher than to about fix inches. His hands being ſtretched nearly 
horizontal, I placed a ſmall ſtand with leaf - braſs under each hand, and 
under his face the great one furniſhed as the others; when the excited. 
tube being held near his feet there was an attraction by his hands and 
face at the fame time. I then gave him the top of a fiſhing-rod to 

hold in his hand; there was a ball of cork ſtuck on the little end of 
it, under which the leaf-brafs being laid, and the tube rubbed and held 
near his feet, the ball attracted the leaf-braſs to the height of 'rwo-- 
inches, and repelled it and attracted it for ſeveral times together with 
great vigour. b fu 95 | SRL 

April 21. I again repeated the experiment on the boy; and now he 


attracted much r than at the firſt: the leaf-braſs roſe to his 
face at the height of more than twelye. inches. Then F gave him 


to hold in each hand the tops of two fiſhing-rods, with a ball-of cork 
on each of their leſſer ends; then a ſmall ſtand being ſet under each 
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tall with the kel heult on it, the rube being rubbed and hold near Ez 
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mis feet, both the corks attracted and _— together ſtrongly. The 
00 


les were each of them about ſeven foot long. Then the boy was 
12 on his left ſide, and a fiſhing- rod of near twelve foot in length 
given him to hold with both his hands; at the end of the rod there 
was a ſmall ball of cork an inch and three quarters diameter: things 
being thus prepared and the tube held near the boy's feet, the cork- 
ball attracted and repelled the leaf-braſs with force to the height of 

at leaſt two inches. N TI | 
When I ſpeak of holding the tube near the boy's feet, I mean over 
againſt the ſoles of his feet; and when near his head, over againſt the 
crown of his head ; for when the tube is held above, or over his legs, 
che attraction is not ſoſtrongly communicated to the other parts of his 
By theſe experiments we ſee that animals receive the greateſt quantity 
of clectrie effluvia, and that they may be carried from them ſeveral 
ways at the ſame time to conſiderable diſtances, wherever they meet 

with a paſſage proper for their conveyance. 

Beſides the large ſtand abovementioned I made uſe of two ſmall 
ones, the tops of which were three inches diameter they were ſup- 
ported by a column of about a foot in height, their baſes of about four 
inches and a half; they were turned of lignum vite; their tops and 
baſes made to skrew on for convenience of carriage; upon the tops 
were paſted white paper. When the leaf-braſs is laid on any of theſe 
ftands, I find it is attracted to a much greater height than when laid on 
a table, and at leaſt three times higher when laid on the floor of a 
room. : 7 Ft 

The electrie I took a line of packthread 231 foot in | , ſupported on two 
— , croſs lines of blue ſilk diſtant near eighteen foot from each other. 
ba, About four foot below one of theſe lines was put up another ſilk line 
great lengths, of the fame colour; to this was tied one end of the packthread; at 
baue 4 the other end hung the ivory ball; the line was returned over the 
2 by . Croſs lines thirteen times; then the leaf-braſs being laid under the 
ball upon one of the ſmall ftands, and the tube excited and held near 
the end of the line, the ball attracted and repelled to the height of 

one of its diameters, which was about an inch and a quarter. . 
1 have by ſeveral trials lately made found that rubbing the tube 
and putting it up between the returns of the line in ſeveral places, be- 
fore 1 go with it to the end of the line, much facilitates the at- 
traction, and cauſes it much ſooner than when one ſtands with the 

| tube and applies it to the end of the line only. | lng, 

a er I carried the line out of a window into a garden, and down a 
| 04 Arward in Great field before it. It was ſupported by fifteen pair of poles; each 
a line, with- pair had a line of blue filk tied from one pole to the other, the 
. ous touching length about four foot, equal to the diſtance of the two poles. 
. About ten foot from the window there was a ſilk line put the 


an | room 
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room, upon which that part of the line hung that had the ivory 
ball on it. Below the croſs line of the fartheſt pair of poles was 
laced another croſs line, four foot from the ground, to which was 
faſtened the other end of the communicating line, as in the ex- 
periment above. Then the leaf-braſs and tube being prepared as 
uſual, and the tube held over the line at ſeveral diſtances, beginning 
towards that end where the ball hung, and ſo proceeding towards the 
farther end of the line, the leaf-braſs was attracted at ſtations not exceed- 
ing two or three hundred foot pretty ſtrongly ; bur ſtil} grew weaker 
as we came towards the farther end of the line whoſe length was 886 
foot: yet even at the end of it the leaf- braſs would be lifted by 
the ball, when the tube touched the line. 

I ſhould now have given ſome account of the diſcovery I made laſt 

ear concerning the attraction of coloured bodies, which is greater or 
leſs according to the colours they are of, though the ſubſtance be the 
ſame and of equal weight and bigneſs; but I ſhall only obſerve that 
I find the red-orange or yellow attract at leaft three or four times 
{tronger than green, blue or purple. But having very lately found 
out a new and more accurate method of making theſe experiments, I 
muſt beg leave to proceed farther before I communicate - 

IV. I provided a good linſeed oil thermometer, which I marked An experi- 
with fma\l diviſions, not equal in length, but equal according to the _ proving 
capacity of the tube in the ſeveral parts of it, as all thermometers 3 —_ 
ought to be graduated. I likewiſe provided two veſſels of thin tin, of in the thermo- 
the ſame ſhape, and equal in capacity, containing each about a gallon. meter to be as 
Then (obſerving in every trial, that the veſſels were cold, before the _ * * of 
water was put in them, as alſo that the veſſel I meaſured the hot water Pr. rrock 
with, was well heated with it) · ſucceſſively filled the veſſels with one, Taylor, . 
two, three, Sc. parts of hot boiling water, and the reſt cold; and at 376. p. 201. 
laſt with all the water boiling hot; and in every caſe I immerſed the $74» &c. 
thermometer into the water, and obſerved to what mark it roſe, ma 
ing each trial in both veſſels for the ert accuracy. And having firſt 
obſerved where the thermometer ſtood in cold water, I found that its 
riſing from that mark, or the expanſion of the oil, was accurately pro- 
portional to the quantity of hot water in the mixture, that is to the de- 
gree of heat. | 


V. Exitus experimentorum ope thermometri e mercurio 


* 


liquores adhibitos; ſecunda illorum gravitatem ſpeciſicam; tertia gra- of hea in 
dum caloris ad quem unuſquiſque liquor ebulliendo pertigit. 0 — 
| | | CUTTER LITE © I WONGCHYT? Pahrenheit, 


— on! pit on Jan. &c. 
Vol. VI. Par II. C Liquores 


parati factorum ſequenti continetur tabula, cujus prima columna exhibet —— a 
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A new barometer. 
| Bravitas ſpecifica Gradus 


. 
hel e. ? $260 176 
Aqua pluvia. 10000 | 212 
Spiritus nitri. 12935 242 
Teer „ 240 
Ol. vitrioli. 18775 546 - 


Gravitatem ſpecificam cujuſque liquoris addendam judicavi, ut 
aliorum experimenta a memoratis differrent, colligi poſſit an e va- 
riatione gravitatis ſpecificæ, vel ex aliis cauſis differentia, petenda - 
ſit, Experimenta præterea non eodem tempore ſunt facta, & inde 
etiam liquores vario temperamenti vel caloris gradu erant affecti, ſed 
quoniam illorum  gravitas diverſimode & inæqualiter turbatur, cal- 
culo illorum gravitatem revocavi ad 48 gradum qui in thermometris 
meis medium tenet locum inter terminum intenſifſimi frigoris arte 
conſecti, commixtione ſc. aquæ, glaciei, ſaliſque armoniact, vel etiam 


maritimi, & terminum caloris qui in ſanguine hominis ſani reperi- 


rur, Lid Je 4 | 
Olea volatilia gradu certo quidem incipiunt ebullire, ſed eorum calor 
ebulliendo ſemper augetur. Cujus rei cauſa fortaſſe erit, quod nempe - 
volatiliores particulæ avolent, dum reſinoſæ majori attractione preditz - 
reſtant. | | 
Olea fixa autem tanto calore afficiuntur, ut mercurius in thermome- 


tro ſimul cum illis ebullire incipiat, & inde eorum calor hoc modo vix 


'A new baro- 
meter by the 
ſame, 1. 385, 
p. 179. Oct. 
& c. 1724» . 
Pige 3 


5 


* 
1 


tur ope ſcalæ affixæ c. Si autem thermometrum hocce aquæ bullienti 


explorari poterit. ; 

Si ſpiritum vini & aquam excipias, fortaſſe etiam gradus cœterorum 
liquorum hic commemoratorum variabit, præcipue ſi magna ſatis 
quantitate adhibeantur & longius ebulliant. f 

VI. Varus obſervationibus atque experimentis edoctus gradum ca- 
loris aqua ebullientis variante atmoſphæræ gravitate variari, thermo- 
metrum quoddam excogitavi, quod forſitan ſi non magis, tamen æque 
idoneum erit ad explorandam atmoſphere gra vitatem, ac ipſum baro- 

metrum | 


Cylindro A B annectitur - tubus B C, cui additur globulus 


8 CD, & huic tubulus gracillimo foramine præditus DE. 
ylindrus 


1 re quodam qui calorem aquæ ebullientis perferre poteſt 
replebitur. In tubulo B C gradus 5 in aere obvii menſurabun- 
immergatur, liquor thermometri non ſolum globulum CD. implebit, 
ſed etiam uſque ad terminos varios tubuli DE aſſurget, ſecundum 
gradum caloris quem aqua tempore experimenti a gravitate _ 
2 phæræ 


. 
7 . 
. a” 


The height of the harometer at different elevations. 19 


phæræ acquiſitura eſt. Ita ſi, e.g; tempore experiment altitudo mercurii 
in barometro ſit 28 pollicum Londinenſium, liquor in hocce thermo- 
metro attinget infimum locum in tubulo DE; i vero gravitas atmoſ- 
phæræ æquipolleat altitudini mercurii pollicum triginta & unius, li- 
quor a calore aquæ ebullientis uſque ad locum ſupremum tubuli DE 
attolletur; termini varii autem caloris aquæ ebullientis non gradibus 
denotabuntur, ſed numeris digitorum quibus altitudo mercurii in baro- 
metris vulgo menſuratur, ope nempe ſcalæ additæ de. 


VII. 1. I obſerved as near as I was able the alteration of the mer- The heizhe of 
cry at ſome ſmall perpendicular elevations which we could meaſure *** barometer 
wi 


a line, and alſo on the tops of ſome hills of a moderate height, 


elevations - 


whoſe altitude we could obſerve moſt commodiouſly, and by taking the bove the ſur- 


angles large avoid the danger of any conſiderable refraction. 

At the bottom of the tower of Halifax church the mercury ſtood at 
29 inch. 78 dec. At the top it ſubſided to 29. 66, The height of the 
place where the obſervation was made 102 foot. 


earth, By Dr. 


n. 388. p. 305 


At the bottom of a coal- mine the mercury ſtood: at 29. 48. At 1725. 


the top it fell to 29. 32. The depth of the mine 1 40 foot. 

At the bottom of another mine the mercury ſtood at 29. 50. At 
the top it fell to 29. 23. The depth of this mine was 236 foot. 

At the foot of a ſmall hill the mercury ſtood at 29. 81. At the 
top it ol to 29. 43. The height of the hill, very exactly meaſured, 
was 312 foot. | 4 | | 

At the bottom of Halifax hill, commonly called the bank, the mer- 
cury ſtood at 30. oO. At the top it fell to 29. 41. The heightofthis 
hill 507 foot. | Ry 

Mathematicians demonſtrate that the denſity of the air decreaſes in 
a geometrical progreſſion as the elevation encreaſes in an ari 
one, and — that the logarithms of the denſities are as the 
elevations reciprocally. But the weight of the air being as its denſi- 
ty, and the height of the mercury in the barometer being always = 
beg to the air's weight, it follows that the logarithms of the 

eights of the mercury are reciprocally as the elevations: whence 
having found by obſervation what elevation is required to make the 
mercury ſtand at any given height, it will be eaſy to determine how 
much is iſite to reduce it to any other height propoſed. If we 
make 30 inches (the ſtandard height of the mercury) e to unity, 

and 1 Jann an elevation of 85 Kot be required to make it fall one 
tenth of an inch from that height, as by theſe obſervations it is very 


nearly; then asche Togarichm of 2879. is to 85, fo is the log, 5222 
to the number of feet required to make it fall half an inch, -and Got 


the reſt. When the mercury ſtands above 30 inches the numbers will 
be negative and ſhew the ſpaces deſcending, 
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20% m)he Deight of 'the"barometer / 
| By this method I computed the following tables, whereof the latter, 
which contains the differences of the numbers in the former, was of 
very great uſe to me when in theſe experiments the mercury ſtood at 
any other height in the tube beſides 30 inches, and fell any number of 
tenths or parts of a tenth, by ae the numbers anſwering thereto, or 
-proportionable parts of them, to find the elevation required in the table 
to make the mercury fall ſo much, and thereby readily to compare 
. therewith the heights found by obſervation. And though ſome ſmall 
errors in the obſervations make them vary a little from each other, 
yet in the main they agree as near as poſſible with the numbers of the 
table; as did alfo ſeveral other experiments too long to mention, which 
makes me believe thoſe numbers are not far from the truth. | 
TDoyhat the air iscolder, as well as more light and rare, in places that 
are ſituated high than it is in the vallies and low grounds is generally 
known; and in order to learn how much it might be ſo, I got a friend 
of mine who lives higher than we do here, to obſerve the portable 
+ barometer and thermometer at his houſe for ſome days, being placed 
as near as poſſible in the ſame circumſtances with mine; and we found 
his barometer ſtood at a medium for 20 days 3 tenths lower than mine, 
and the thermometer 3 deg. 2 tenths lower; allowing for the differ- 
ence of the inſtruments which had been obſerved before. | 
At another place the barometer, at a medium for 14 days, ſtood 
lower by 4. 46. and the thermometer was lower by 4. deg. 4. At ano- 
ther place, which was very high upon the moors, the barometer, at a 
| 2 fo. fen days, ſtood lower by o. 65. and the thermometer 
75. | n 
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at different elevations. 
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feet aſcending, 
make the mercury fall to any 
given height in the tube, from 
30 to 26 inches. As alſo the 
number of feet deſcending, re- 


A Table ſhewing the number of 


required to 


uired to make the mercury | 

cle, from 30 to 31 ET 
n. Dec. Feet. Dec. In. Dec. Fest. Dec. In. Pec. Feet. Dec ln. Dec. | Feet, Dec, 
31 834 7927 901847 55 991 42 
30 9752 5327 811938 97 8191 75 
30 8670 oiſ27 5712030 72 792 O8 
30 71587 ' 21/27 602122 80 692 41 
30 9504 15127 5012215 21 5192 74 
30 80420 8227 412307 95 493 o 
30 1337 2½% 312401 02 3193 4 
30 3233 32[27 212494 44 2199 7 
30 2169 1027 112588 20 1194 1 
30 1 84 7227 012682 33 094 47 
30 2 00/26 912776 80 9194 82 
9 985 0026 802871 62 8195 17 
9 %% 2926 712960 79 7195 5 
9 71:55 8726 613062 32 6195 8 
9 34¹ 73j26 [3158 21 5196 2 
29 5427 8926 43254 46 4196 6 
29 4514 3426 313351 o7 3196 9 
29 3601 ogg 213448 og 2197 3 
9 2.688 1126 113545 41 197 73 
29 1775 4426 013043 14 0198 1 
9 9863 08 N 2 71 
28 9951 o | 
8 $11039 25 
28 711127 95 
28 661216 66 
28 511305 83 
8 411395 32 
28 311485 13 
28 2/1575 26 
3 1665 70] | | 
8 01756 47) 


A Table ſhewing the numbe 


of fee 


t required to mak 


the mercury fall one ten 
of an inch from any-giv 


height in the tube, from. 


31 to 26 Inches. 


-# 


11 Obſervations on the barometer, 


ln afilzer- 2. In argenti fodina Salana, ſeptem fere milliaribus ab Upſalia verſus 
on Ie occidentem diſſita, juxta limen putei reginæ Chriſtinæ, hydrargyri al- 
i010 1 ng titudinem 30 digit. & 38 centeſ. ſeu 1385 pedis Suecani obſervavi. 
Cum barometrodeinde in tonna, quæ funi adpenſa machini hydraulica 
trahitur, ad profunditatem 636 pedum me demiſi; ubi mercurius ad 
30 dig. 98 centeſ. aſcendiſſe deprehenſus eſt. Inde iterum &vectus ad 
orificium putei, in eadem ac antea altitudine, nempe 30 dig. 38. cent. 
columnam mercurialem notavi. Adeo ut hydrargyrum 636 ped. in 
acre elatum 6 lineas ſeu 74s ped. deſcenderit ; & fic conſequenter fi aer 
æque denſus ubique ſupponeretur unius linez in cylindro mercuriali ya- 
riatio 106 ped. altitudini perpendiculari correſponderet. Horæ illius 
intervallo quo integra perficiebatur obſervatio cœlum erat pluvium 
nonnihil & ventoſum; nulla tamen ſenſibilis mutatio columnæ mercu- 
rialis, in alio barometro ſupra fodinam parieti affixo, iſto tempore videri 
tuit. 
33 die, aere ſereno & tranquillo, ad baſin templi urbis Salæ 
haud procul a fodina diſtantis argentum vivum 3o dig. 36 cent. altum 
hæſit, ad altitudinem vero 145 ped. in turri ejuſdem templi ſcandens 
mercurium ad 3o dig. 23 cent. ſubſtitiſſe deprehendi, ut unius lineæ 
in barometro deſcenſui altitudo 11177 ped. reſpondeat. Baſis templi 
60 fere pedes infra ſuperficiem fodinæ deprimitur. Ipſius autem fodinæ 
elevationem ſupra mare Balticum explorare nondum licuit. 
Ut hec noſtra obſervatio cum exterorum hujus generis experimentis 
rite conferri queat, notandum eſt inter pedem Suecanum & Pariſinum 
regium eam rationem intercedere quæ eſt inter 1000 & 1096, ſeu 125 
& 137 proxime; quam ex pede Gallico orichalceo, inſignis artificis 
Chapotot manu inſculpto, cum pedeStiernhielmiano qui in bibliotheca 
publica Upfal. ſervatur collato, exactiſſime obſervavi 
Anextraordi- 3. On Dec. 21. 1721. obſerving the barometer much higher than u- 
17 ſual, that evening between ſeven and eight a clock I filled a tube with 
— 5 very clean quick - ſilver, and found the height a little to exceed 30. 74 
G. Graham, inches. By eight the next morning a wheel-barometer which hung in 
1. 369. p. 222 the ſame room had riſen one tenth of an inch higher than it was the 
Seh. & c. night before, when the experiment was made; at ten a clock one fifth 
8 of an inch more: at which time it was at the higheſt, being a little 
above 30. 83 inches; for about twelve at noon it was ſenſibly lower and 
continued falling all the reſt of the day. 
When the lower end of the tube was firt immerſed in the ciſtern, 
the quick-filver for ſome time adhered to the crown of the glafs, 
but, upon ſhaking, at fell to the height above-mentioned. | 
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BAROMETRUM. 


THERMOM. 


HYGROMETR. 
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_— | 
Hic pono pondus at- 


tis in planum pedis 
me Rhenolandi- 
ci, cujus atmoſ. pon- 
dus 1947 libras Am- 
ſtelædamenſes pendet, 
quando ð ũ in barome- 
tro altitudo eſt 27 poll. 
7 lin. pendet 2094 lb. 
Amſt. quando altitudo 
$ in barometro eſt 29 

II. 8 lin. hæc enim 

it maxima & mini- 
ma d ũ in barometro 
obſervata altitudo in- 


moſphæræ incumben- 


tra plures jam annos.*] 


Hic calorem at- 
moſphæræ in lo- 
co obſervationis 
deſt inavi ex ra- 
reſcente aere ita 
ut ſummura fri- 
er obſervatum 
it ubi notabatur 
gradus 1000, a- 
qua pura gelaſ- 
ceret ad grad. 
1070, ebulliret 


Menſuravi hic a- 
quæ copiam in at- 
moſphæra in loco 
obſervationis ; juxta 
accreſcensdecreſcen- 
ſve pondus ſpongiæ 
ad bilancem appen- 
ſx, quam ſpongiam 
prius muria ſalis am- 
moniaci humectave- 
ram. 


1 

Januar. 2g 51 
Februar. - - 46 
Martio - - 33 
April - < - 46 
Maio WT a 57 
Junio — © = 53 
Julio _ - 29044 
Auguſto — — 46 
Septet. 54 
OA obri = is 55 
Novemb. -  - 63 
Dec emo. 35 
Summa 5775 

24 — 

Medium 2048 


Quantitas 


aquæ, que 
totius hu- 
jus anni 
decurſu 
menſequo- 
libet ex- 
halaverat 
in aere a- 
perto & 
ventis per- 
flato. Rhe- 
noburgi. 


toto anno. 


28 pol. 11 lin. 


c. in 1723. 
By N. Cru- 
quius, 1. 38 1 
p. 4. Jan. 
& c. 1714 


* Vid. plate 
U. 
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Aquæ cœlo delapſæ, 


nimirum perficiem in fine 
Pluviæ, roris, cujuſque menſis. 
Nivis, grandiniſque Fuit vero putei 
altitudo.z profunditas ima 

| uſque ad ſabu- 

Cum cauta cura, ne exha- lum ſcaturiens 
latione, aut alio modo vel currens, & 
vel minimum perierit. nihil aquæ in- 
de eductum toto 

obſervationis 

Delphis. r tempore. 

lin. te lin. dec. ped. pol. 
„„ = '- "21.2} -| 5 4 
_— a. -- 22.6}. -: 4211 
6 7 
r 10 
„ „ - © 2,7} -', - 1 
„ — 4.80 2 1 
- @ - 38.6 @ © 28.-| © : . 71 
8 41.9 — - 40.2 © 4 9 8 P 
„„ - = 148% - + .q:-9 
ts +.» gt: 8 
4  - '-  2QcF} »o), = 1 
- - 330.0 40.8: 2 
- » T3gS | - - Xxga|-- HE: — 

poll. 20 (in toto anno) 21 poll. Med. 8 ped. 

| * 


Aquæ altitudo 

putealis, in pu- 
teo, menſurata a 
ſummo ejus mar- 


gine ad aquæ ſu- 


Obſeryatio accelerati, 
vel retardati curſus, in 
horologio portatili ac- 
curatiſſimo. 


lis decurſum. 


i 


Ut pateat quot mi- 
nuta, in quoque menſe, 
"rae vel pauciora, ab- 
olverit, hic (+). aug- 
menti, () decremen- 
ti nota eſt, 


—_ a 


Ratio relata ad ſo- 


Minuta.  _ 
151 Jan. 
21 Fas, 
— 168 Mar. 
— 120 Apr. 
— 123 Maio. 
— 130 Jun, 
— 90 Jul. 
133 Aug. 
24 Sept. 
＋ 19 Oct. 


＋ 866, & — 631 |} 
ſve 227 


in quoq; menſ. 


207 accelerat. | 


Obſerva» 
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and the weath 
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bygromet 


thermomet 


— 


. .. 
A E £24, DDD £g4 46x I6x . 
Ter © :07 #2] Tt ; NR BE. + 85 £ + s ſo2: 8 gx Fre 
edn F :97 Sat} £5: ns LU ST 5 ov TT C 1741 
een 13:36 e of ser uu Sx | 8 65 fee 18 os ini 
orlr o £9tl oz 9 9s '- 2008 | MT: | is 6... BW RR OE. 2 © 
6141 J :61 S2 ET bes #5 nn + . 6 os FE Ster 
9101 1:8 £42] $7 Iz 9 — os ( 
r r e 
9141 1 :97 fx+ 
S141 : 8 8 
— 
84 63 
Gr 
8 92 228 0 : b 
71 + 288 Is 9; 29 7 9 [94 9% gg 2211 
Iz41 94 22 88 68 94 94 89 89 | +9 6 Og [EL 4 68 12741 
*puod WONLIWOYDAH . -puod 
2 111 < 0G 60 n | FE 221 gol ſo 58 £ 
a> | xg# g64 £4#| xz% x9% Sv5| LAS oh zth S718" 2 Id 
Ezlr fix ia 06 For fer fir 1h1 ser or ger Got [ror 5g gs 201 
z7lr E11 AAXx) 06 101 rr | SEL ohr GEL | þfx wx Gor 46 o6 64 2211 
1241 60 Setx| 4g oor onr| fr wii gfr] Lex 971 211 4 +4 ob 1241 
o bor H 16 16 Lor| itt 3881 SF1 [gr 971 toi log 6g 18 o 
pri + | _WOYLIWOWYTHL | S* *pea3 
EET © © an 6z oF 567 . hne 
Der D g4x| #gXx ggX X#51\rktx tg xr tXX 
Fear or F221] 3E 75 57 | v5, gy "++ 29 gb IE { ogv..15 - Eels 
— r 2 A or 48 65 og 68 —96—|-- 5+ tr 1 je-i2 9 — 6 
1711 68 +#4#| 67 ⁊ 8 z+ dy 0 9 by Er |g9E h 75 1211 
ozl1 g AI E7 88 ob og ge Sy t gf. 98 [8 FE r AON 
, . NAAIILI INXX | — 
ny po — % AWN "YO 2das *3ny Anf *unſ mw Ady Fae q ur — 


* 


Vol. VI. PART II. 


2 lin. p = — = Pluvia Tc. Rhenoburgt. | een, 
e 35 16 1 24 2 34 %% 48 54 3% 99 - 35 
a 21 29 20 89 35 28 14 47, 27 | 51 32 45 
„ a 3 20 2 29. 28. 2% 60. 64 26 | F 
„ [4723-21 $4. 29 4x3. 2 5 26 40 15 | 11 30 40 
| 8 89 2 gy 74 X22 X99. X'S E Lr W 4 2 
* 2 24 30 24 19 0 1 
: - | 0. © 
hn. T — Aqua quæ exhalavit Rhenoburgt. Py | ; 
r720 10 10 10 25 44 55 39 56 50 | 30 10 12 ENA 30:11 1720] 4 
1721 1 153] 34 47 60 48 42 27 | 20 22 10 N= 30: 2 1721 
SS... 20] 28 54 584 | 65 59 34 14 13 13 Iz 30; 6 1722 
8 ia ee 58 _ 57 37 8 0 12 I 47 28:11 1723 
= 4% 4% F8\r4x 29 5 zog 196 eee 
2 8 8 10 20. 3 52 49 34 20 15 12 30: 2 
J _ © ped. pol. ER aquæ altitudo. 5 | oy 0+ ped p0L - 
S& [720 S 6: 6 7 1 6 [88 ow 92... 8:3 6:11 6:8 5:5 [8 7; 1720 
L721 | 4 6 4 + 05.8 $57 375 G Ng 4a 4:4 F 5:11 1721 
WS. [1722 5: 5:7 5:11] 6: x 6:19 7:11 9 2 79, $5 ay $4.9 1788 
= 8 1723 5:4 4:11 5: 7] 6:10 8: 1 q: 8 9:3 8 : 1723 
”" | 2z:rx022:xz2:p|2x:8 27: 22 27 26:8 zx:y | 29:8 
V 7 8 5:7 5:7] 5:11 6:9 8: 8 . 
S an_T =, * 7 ATT portalis — us. . 
„ SS ..0+.67 377 a5 9.78 7 5 + 151 + 246þ & — 402 12225 
[723 +121 + 12 189] 139 — 142 — 149 109 + 113 4 246 + 2321+ & — 727 1723] 
7 2 — —— ISS —=rg8 + —— r Dr 
„LU 27 67= 90+! 102] — 99 + 17 — 4 4 + 199 + 229} 864 
5 — Jan eb. Mar.] Apr. "7 Jun.] Jul. Aug Sept] GA. Nov. ec] | 4 ixt 


on 


Ventorum:; necno 


nem fere Jingules Hor, BA RO. 
haue 


pur Alttud!t 
Plu 


5 


. 
* 


Vids 


oo” 


CCH SAN 


abula, praec 


Plagas „HJolei 


4 


. 
5 


: Junta Fl. 


% 


Februar. Aa Fils April 


Maus 


Tunitts 


Sulu 


A, ugujtud 


JSeptemb gates. 


- 


— — 


oel, Pece nid, 


1 + a „ bd i. * 1.4 £ 1212 13 1 LLTI A | wy T] I 
"IT T — | 2 [ : 4 ; a 1 
— d : IF: . 1 . . wu 1 1 
. ; L 5 1] 2 s 4 | 1 * : 
* e 7 1.3 ; 1 | { a, 
ä A > — WH Me 17 + a 8 . 1 8 
* 1 |s . } 1 JOHN 1 { | 
- wy : | ; : 2 Þ+ "' 2 
vn Y 2 5 ö k . 
a — ll i ＋ 1 XLII. * xe 
; | | K oy £ 115 Mint Nas! | . 
: 1 : | BL — 1 E : P "Wi IT Tl ma 
= p $4 * 1 ; F=5 * 7 * | 1. * 
* 2 | * x 1 4 : , . 
121 FEEL | : + N . 2 
7 It | 2 + 4 ||] BEDS It 2 + 2255 Y 
k . 1 3 | - — — 
| F TUE! | TTL 282252 * 
a q 1 | 1 - 
7 T3 ” SUD 4 g I | | 8 [ 
k 1H WEE! 7 : + - 8 
, 'S BUT: ; 1 III 8 
L 7 * 8 N. 8 ; N * [ 8 
NN d | ' 7 4 2 
I Nl 244 1 : : 4 INF; IT T 
7 85 55 IE Q : 8 wo i / ; 4544 
*{ þ Ii * 1 4 % Mo & Þ *; * 7" 
. 31 ; . WS | | [ MT - 4 | ? 8 
LE X Ie | 75 | No I H F 8 
— 2 | - F. P % þ 1 E ; %s 
ALLY : | [ — II f 
5 . $ * 8 2 122 . 
n 2 ] * TT ! | 2 7 b 
' - + 2 4 ly 1 2 
* | I. - "Y 7 | ON . ip] ; 7 * D 
28 | wml | * 4 i | . ; 4 L. 1 1 — 
* ? IT 1 =f * 5 5 wy - g * 
| oY * * > Q 
\ - p by r ; 1 ; . 1 9 
: Iv T | 1 : TT T 8 
$4 | N FEUCABEE 5 a : ; i11E3Þl: | I 
4 — — ——— + - : I a — — - 8 
I P | | 5 5 7 5 : 8 
T |} T F + [ 4 172 2 7 1 7 + i, % 
S [REES TY : h 1 11275 t 103 
| 5 4 | f 27 Il Þ BS nc. 
7 1 0 a — - + 4 4 a Ea "a 
— 3 Ay: 2 Vga% VA *. 9 S © Q wi% =» EY * _ 5 * 2 <1 N 25 4 4 W Sv j* © 4 * 5 18 te * TR © * * S 2 3 


22 111448 


22 


abr p. guazdayr | 42900 


W221 24 GUI. 


De | 


4D muy 


* 
. 
» 2097 | 


a 


42.7 


LY 's |? N 


D % 1 % 


j 


1. 


— 


4 


* 


1 


4 


33 


PF La 


* 


* & 


19. 
* 54 
"> *, 


< 1 94 +-—4 3 — 4 + 
* 


**Pi4 


| # 


26 VoLM Part 


er. dat bi. 
32222222: 


A4-T 


1 
{ 
7 — 


"lo 


4. 


— 


24 _—_ 1 


— 


— 


FY 


v4 


Py 


lo U. 


12 — 4 a 


= 7 


1 — 2 — 


- 


1 


Jry 


wy 


92 „ „ Lad 


3 


Coelum Malibu Obductum 


2 


1 — 


Mo” 
** 


SE 


— 


4 


„* b 


14 


ervata exhibeny . 


9 
„„ 


14 


＋11 


114 


TT — 


5 


* 


Tomtru. 


— 
* 


— 


A iT 5 
n © + ö i 1 if 
: R ". 1 Nl 
a : * 1 4 
"4 * oF | 40 
* 7 A : =; 4 n 
1 * d : 1 p 
— - 1 8 
5 * 2 = il 
i 4 


1 
— 


2 {a . 


* 
. 


LA 


| 


„„en „„. hoo © 


- + - 


** 


* 


bd Tai Tae” 


RY +#S4 -* * 


*X bs «© 


— — 


885 


* 


Ke 7 


e 


Eran do. 


2223223 


—— 


TT TH" 


— VY 
— 


SS 


of 4 +4 


+. * 
— 


4 


—— 


- | 


on (pelt facie m Lugdun Ob; 


MET RI, tet Ann de- 


Pops WN 


py 


+—+ 


JA— 


T ov & 4 


. 5 0 


— — 


Nera 


PF 


4- 


+ 


-% 
* 


Meteorological obſervations. 


27 


Xx. In tempore connotando diei cujuſque initium a meridie, ut aſtro- Six years me. 


nomi conſuevere, ſupputavi. 
Veteri autem ſtylo in tempor 
pede ejuſque partibus uſus ſum. 


ibus deſignandis, et in menſuris anglico 


Nivem liquefieri curavi; liquatamque ratione eadem ac pluviam 


aquam metitus ſum. | 


Barometri mei tubulus ſatis amplus eſt, et vaſis quo ſtagnans mer- 
curius continetur diameter eſt ferme vigecupla diametri tubuli : quam- 
obrem aſcendente intra eundem tubulum et deſcendente mercurio, 


altitudo mercurij eo in vaſe tuto poteſt ceu invariata reputari. 


Thermometrum meum ex genere illorum eſt, quorum inventio 
Amontonio tribuitur. Tubulus eſt recurvus deſinens in phialam, cujus 
pars inferior vivo argento, ſuperior aere repletur; hujuſque dilatatione 
vel majore vel minore, pro varia caloris vi, mercurius in tubulo vel 
magis vel minus attollitur. Quoniam vero tubuli extremitas patula 
eſt, .idcirco oportuit veram thermometri altitudinem ex altitudine 
mergurij obſervata in thermometri tubulo, altitudineque mercurij in 


barometro, collectis in unam ſummam, componere z inque ephemerides 


referre altitudinem eãdem plane ratione compoſitam. Eſt autem ther- 
mometrum meum appenſum ad parietem cubiculi (in quo vix unquam 
ignis accenditur) facie uni ad meridiem, alterà ad orientem ſolem ob- 
vers : neque enim aptum locum ad ſeptentriones reſpicientem habeo. 


Thermometri mei phiala intra glaciem immersã ſubſidit mercurius ad 


dig. 47. dec. 30. intra ebullientem aquam aſcendit dig. 63. dec. 10. 
Porro iiſdem ſemper inſtrumentis et ad eandem jugiter plagam conſtitu- 


tis uſus ſum. 


Ventorum directiones ſingulis diebus adſcripſi; eorum autem vires 
dumtaxat cum ſatis potentes, majores, vel maximae fuere, numeris 2, 
aut 3, aut 4, pro magnitudine eorum ſignavi; praetermiſſis zero, ſive 
malaciae ſigno, et unitate, venti lenifſimi indicio. 

Ut aquae pluviae, nec non ex fuſa nive collectae, quantitates (ut 
ferunt ſummae ex obſervationibus deſumtae, ſingulis menſibus conve- 
nientes) conſiderari queant; eas in ſubjectam tabellam conjeci. 


JAN. 


reor 
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ob ſer vat ion t 
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dua, 


at Pa- 
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Marque /i 
Poleni, u. 


42:1, Þ. 201. 
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ſ 1725. | 1726. [ 1727. | 1728. | 1729. | 1730, 
Dig. Dec. Dig. Dec,|Dig. Dec. Pig. Dec. Pix. Dec. Dig. Dee. 
u. o 521 1 355| 5 9550 4 27871 o8s] o 112 
EB. 1 460] f 731 8500 1 245] 2 906 
Max o. 889 3 1680 1 878] 4. 832] 2 902 4 592 
Ars, 4 01913 998] 0 . 498] 1 419] 2 768] 1 638 
Ma.] 3 625] 1 368] 3 539] 3 493] 2 634] 4 467 
Jon, | © 036] 2 608|2. 476] 2 103] 3 134] 6 205 
Jur. | 2 297] 2 357] 2 930 4 016] 4 526] 2 339 
Ave.| 5 185| 1 268] 5 06% 5 18600 578] 4 269 
Sry. | 2 647] 2 goo| 4 164 6 9480 3 267] 1 ogo 
Oct. | 7 104] © 179] 6 576] 5 163] 6 294] 5 254 
Nov. |.3 636] 2 277| 5 091] 6 8360 4 18600 534 
Dc. | © 030| 2 3900 7 169] 7 599] 2 804] 0 894 
m * 
dolls 29 989 25 328 46 407152 833135 423134 300 
anni. | | | 8 BY 


Si idem menſes illorum ſex annorum colligantur in unam ſummam, 
comperietur ex tabelli minimam aquae quantitatem decidifſe menſibus 


Februariisz quippe quae non exceſſerit a 7: dec. 734. Maximam 
vero Octobribus menſibus, quae dig, 30. Dec. 370, aequaverit. Prae- 
terea ex tabelli eadem facile apparet ſicciorem annis aliis fuiſſe an- 
num 1726, qui dedit aquae dig. 25. dec. 328: aliis autem annis humi- 
diorem fuiſſe annum 1728, quo collegi aquae dig. 52, dec. 833. 
Numeros praeterea quantitatum aquae quae ſingulis anni tempeſtati- 
bus decidit ſeorſum collegi ; tempeſtates ita partiens ut hyemis initium 
referrem ad decimam diem Decembris anni praecedentis, et fic porro ad 
diem decimam Marty, Jimi), atque Septembris tempeſtatum reliquarum 
initia conſtituerem. - 
| Hyems. | Ver; | Aeſtas. | Autumnus. 
| Dig. Dec. Dig. Dec] Dig. Dec. Dig. Dec. 
1725 912 8 167] 7 584 13 327 
1726 2 815] 9 7 355] 4 999 
1727] 8 181] 5 9100 11 875] 15 497 
1728] 11 419] 10 752] 12 83] 20 556 
1729] 7 470] 9 430] 6 310| 13 617 
17300 8 693] 8 817] 12 818] 6 562 


Sum. 39 490 32 def 58 25] 74 558” 


Hinc 


Meteorological ob fervations. 

Hine patet quantitatem aquae pertinEftis ad aeſtatem et autumr.um 

ſingulis annis majorem fuiſſe quantitate aquae pertinentis ad hyemem 
et ver. 
Si quantitates ad quamlibet tempeſtatem pertinentes colligantur in 
Mike + et hae ſummae conferantur inter ſe, incrementa progredi- 
untur eodem ordine ac tempeſtates, ordiendo ab hyeme ; hoc 5 quan- 
titas aquae minima hyemis tempore cadit, tempore veris major, haec vero 
fuperatur ab aeſtatis tempore, autumnali demum tempore maxima repe- 
ritur. * 

Notum autem eſt pluviam a decreſtente, ſerenitatem vero a creſcente 
barometri altitud ine indicari. Ut =_ explorarem quantum valeant 
indicia illa, dies quibus pluit ſex illis propoſitis annis collegi in varias 
ſummas pro ventorum varietate, atque pro incremento aut decremento 
— barometri 2. 


Decreſcente barometro. [ Creſcente barometro. 


A meridie diei praecedentis ad meridiem diei quo pluit: 


Numerus dierum | Ventus meridie Numerus dierum | Ventus meridie 
quibus pluit. illorum dierum. | quibus pluic, | illorum dierum. 
ns Tow oy. N. 85 
, XE „ 
33. E. Fe 
28 S E. Fe 
44 88 3 1 
42 8 W. 15 8 W. 
3 205 W. 
. NW. 2 N W. 
. Summa, r | Summa, ” 


Hac abſolutà tabella, miratus profecto ſum inter numeros incrementi 
decrementique altitudinis barometri non majorem differentiam intereſſe 
quam ea quae inter 378 et 211 intercedit. Fateor equidem aliquoties 
creſcente barometri altitudine a praccedente-meridie ad meridiem diei 
quo. pluit, coepiſſe tamen altitudinem eam decreſcere poſt meridiem diet 
ejuſdem quo pluiſſe contigit : praeterea vero incrementum illud aliquo- 
ties ſumi poſſe tanquam indicium futurae, poſt haud longam pluvi- 
am, ſerenitatis : rationem etiam quantitatis pluviae eſſe habendam 


Saepe tamen nulla ex hiſce excuſatio praeſto eſſe poteſt ut ſervetur 
conſtantia legis qua ſancitur, decrementa altitudinis metri eſſe plu. 


viae, incrementa vero ſerenitatis indicia. 


Nivalium poſtea dierum propoſitis-ſex illis annis contentorum com- 
parationem inſtitui ſuperiors illius ſimilem; unde animadverti quod 


nix magis quam pluvia barometri decrementis reſpondeat. 


Decreſcente 


2 


T9 


Numerus dierum 
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| f netro, - Treſcente barometro, 
A meridie diet praecedentis ad meridiem diei quo ninxit. 


Ventus meridie 
illorum dierum, 


| Ventus meridie | Numerus d 
quibus ninxit. illorum dierum. | quibus ninxit. 
1 — — e BIT; — — ——y— — 
142i 4 1 286 | 1 4 
1 
Rp. i N 
I . 
I | W. 
3 NW. FS: 
— _ MO r — — * 
4 Summa. g 4 


N. 


— 


— 


Praexerea vero pro ſingulis annis ſummas altitudinum barometri ac 


thermometri confeci z EX quibus deinde altitudines medias elicui. 


1725 


: 


1726 
1727 
1728 
1729 


1730 


| Summa altitu- | Summa altitu- |j Altitudo me- 
dinum | dia 
barometri. | thermometri. [| barometri. 
Dig. Dec. | Big. Dec.] Dig. Des. 
10834 26 660[ 29 74 
10823 8 93] 29 65 
10831 17 961] 29 67 
10864 72 81]] 29 68 
10842 23 621] 29 70 
10853 75 181] 29, 74 


dia 
thermometri. 


* 


50 10 
50 5 
21 


mam colligantur, invenietur media ejns altitudo dig. 29. dec. 70. 


Si thermometri altitud ines ſex annorum omnium colligantur in unam 


ſummam, comperietur media illius altitudo dig. 30. dec. 16. 


Unde patet medias altitudines tum barometri tum thermometri per- 


tinentes ad annos 
dinibus quae ex ſex Illis annis collectim ſumtis proficiſcuntur. 


Maximas deinde barometri et thermometri altitudines minima 
in ſequentem tabellam redegi, ut uno a 


parari. 


*. 


7 ** 


* 


* 
gz, 
4 RIF 


Anni 


Altitudo me- 


__Dig. Der. 


33 - 
© i 
| 50" 4 
Porro R altitudines barometri omnium ſex annorum in unam ſum- 


- — 
* 


ts. 4 


\ 


pauciſſimis partibus differre a mediis altitu- 


ſpectu inter ſeſe poſſent com- 


Ima ther. ma ther: 
tit. tit. 
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Ut vero pluviae quantitates conferri poſſint cum quantitatibus his 
uae in regiae ſcientiarum academiae commentariis reperiuntur, men- 
Tous Anglicas in, Gallicas tranſtuli, illas ad regium Pariſienſem pedem 


(in pollices atque lineas. diviſum) referendo, ac ſummas ad annum 


quemlibet novo ſtilo computatum confeci. | 
7 7 eg Ani Pol. & in. 
Stilo Novo.| ped. Paris. 
1 1723 | 28 14, 
1726 12 21 
1727 42 1. 
1728 49 97 
. 
1730 32 _— 
1 210 31 


Quare ſi pol. 210. et lin. 31. dividantur in annos' ſex, menſu 
media quantitatis aquae pluviae conveniens ſingulis annis prodit pol. 
35. lin. f. menſura autem media aquae quae cadit Lutetiae Pariſiorum 
(ut habetur in academiae commentarus an. 1711, 1714, 171g, et alibi) 


pro uno anno pollicum 19 eſſe computatur. Quamobrem Patavina 


media menſura mediam Pariſtenſem excedit pollicibus 16. lin. 21 Aut, 


ſi aſſumamus pro medi menfuri Pariſienſi pol. 18. lin. 8. (quemad- 
modum ex obſervationibus triennio habitis colligitur in commentariis 
an. 1719) erit differentia, pol. 16. Im. 472. Itaque plane liquet aquae 
copiam hic decidere multo majorem yn Lutetiae Pariſiorum. 

A meridie diei 23. (ST. V.) Auguſti anni 1727. (vento boreali) ad 
meridiem ſequentis diei, nimirum intra horas 24, decidit pluviae pol. 3. 


lin. 3. hoc eſt lin. 363. Quae ſane pluviae copia multo major eſt ca 


quae intra horas 24 unquam deciderit Lutetiae Pariſiorum. ITFF 
Si maxima barometri altitudo die 20. Dec. 1730. hic obſervata redi- 
gatur ad Gallicam menſuram, comperietur eſſe pollicum 28 lin. 6. mi- 
nima vero barometri altitudo, die ſc. 8 Dec. 1725. invenietur pollicum 
26. lin. 91. Quamobrem mercury in barometro differentia inter maxi- 


mam altitudinem minimamque colligetur pollicum 1. Iin. 84. 


Aſſumto itidem ſexennio obſervationum, quas in regio obſervatorio 
habuit Lutetiae Pariſiorum Philippus Hirius (nimirum ab anno 1699 ad 
annum 1705) invent maximam barometri altitudinem die 10. Dec. 1704. 
pol. 28. lin. 44. Minimam vero die 20 Dec. 1703. pol. 26. lin. 5: 
atque ideo mercurij in barometro differentiam inter maximam altitudi- 
nem minimamque fuiſſe pol. 1. lin. 113. Differentia itaque inter maxi- 
mam atque minimam mercurij in barometro altitudinem Lutetiae Pari- 
fiorum inventa fuit major quam Patavij lin. 2 4. Et quidem jamdu- 

| dum 


n 


Cs 
. 
Bs 
by 
2 
Eds 
i" 
* 
C 
1 


n 


5 W 

** oe p AS 
N 
5 TX fo = * 3 


oe. Jy 0 the riſe F "0aponrs, &c. VAL \Q 32 
dum nonnulli fuere qui obſervarent, illiuſmodi differentias eo minores 
reperiri, quo magis loca in quibus obſervationes inſtituuntur ſunt aequa- 
tori circulo vicina. PAT | 
XI. Dr. Niewentyt + and ſome others ſay, that particles of fire of che riſe of 
ſeparated from the ſun- beams, by adhering to particles of water make v4pours, for- 
up moſeculz,; or ſmall backs declares chan air, which theres 47% of | 
fore, by hydroſtatical laws, muſt rife and form clouds that remain 1,/;,,; ef 
ſuſpended when they come to ſuch an height that the air about them rain. By 
is of the ſame ſpecific gravity with themſelves. And Pr. J. T. 
That rain is produced by the ſeparation of the particles of fire from Pecierg 
thoſe of water, which laſt being then reſtored to their former ſpeci- 5,%% 2 
fic gravity can no longer be ſuſtained, by the air, but muſt fall in 1729. 
drops. | 190, Apinp % 1084 | ic] 
Bur 1. This ſuppoſes that fire is a particular ſubſtance or diſtinct 
element, which the Rey. Mr. Hales has * ſhewn to be an ill ground- 
ed opinion; making it very plain, that in chymical operations thoſe 
bodies which were thought to become heavier by particles of 
fire — to them, become ſo by the adheſion of particles of 
alr, &c. 0351494 2003 (1997 $733 20. 18 4 "1343 | 
2. Though the ſuppoſition ſhould: be granted, the difficulty would 
ſtill remain. Dr. Niewentyt aſcribes rain to two different cauſes. Firſt, 
to condenſation, ſaying, ** That when contrary winds blow againſt 
the ſame cloud and drive the watery particles together, the fire that 
<< adhered to them gets looſe, and they becoming then ſpecifically 
<< heavier precipitate and fall down in rain. Then in the next 
Section he aſeribes it to rarefaction, when he ſays, That when a 
vind blowing obliquely _—_— cauſes a cloud to riſe into a thin- 
ner air (i. e. ſpecifically Iighter than it ſelf) the fire which by ſtick- 
ing to the particles of water rendered them lighter, extricates it ſelf 
from them, and aſcending by its lightneſs, the water will become 
too heavy, not only to remain in this thin and light air, but even in a 
„ thicker and hea vier near the earth, and ſo will be turned into ade- 
ſcending dew; miſt; or rain, or ſnow, or the like, according as the 
«© watery. vapours are either rarefied or compreſſed. | | 
The firſt of theſe. cauſes of rain is contrary to experience; for when 
two contrary-winds blow againſt each other over any place of the earth, 
the barometer always riſes and we have fair weather. For then, as 
Dr. Halley fays, in the Phil. Tranſ. n. 181. + the air being ac- f vol. 11, 
cumulated above, becomes ſpecifically; heavier about the clouds, C. 1. f. ix, x. 
which (inſtead of falling into rain, as Dr. Niewentyt ſuppoſes) 
aſcend up into ſuch a part of the atmoſphere, as has the air of the 
ſame ſpecific gravity with themſelves. | | | 
1 Religious Philoſopher. Contemp, 19. $'Kili. o xxv. — 
* 2 — Ay un N ni 


Vor. VI, PARx II. "3 n, If 


Of the riſe of napours, formation of clouds, 


If the falling of rain might be attributed to the ſecond of theſe 
cauſes, then every time a cloud is encompaſſed with air ſpecifically 
lighter than it ſelf rain muſt neceſſarily follow; whereas one may 
olirs ſee the clouds riſe and fall without rain, even when the barome- 
ter ſhews the weight of the air to be altered. For rain happens only 
when by the great diminution of the ſpecific gravity of the air about 
the cloud, it falls a great way and the reſiſtance of the air, which en- 
creaſes as the ſquare of the velocity of the deſcending cloud, forces the 
floating particles of water within the power of each others attraction, 
and forms ſuch big drops as being ſpecifically heavier than any air 
muſt fall in rain. 

No gentle deſcent of a cloud, but only an accelerated motion down- 
wards produces rain : not that the quick deſcent of a cloud is the only 
cauſe of rain; for the ſhock of a flaſh of lightning, and the ſudden re- 
turn of the air after the vacuum made by the flaſh, will condenſe the 
floating vapour into water; and a cloud which in the free air might 
be carried horizontally without being turned into rain, meeting with an 
high hill in its way, will be condenſed and fall into drops; eſpecially. 
if, in the day-time,. it be driven by the wind out of the ſun-ſhine, 
againſt the ſhaded fide of the mountain. | 
If particles of fire raiſed up thoſe of water they muſt be at leaſt 
tooo times greater in bulk than the watry ones; ſo that a perſon who 
at the top of a hill has his hands and face in a cloud muſt feel a very 
ſenſible warmth, by — a much greater ſurface of fire than water 
in the cloud, and afterwards find the rain produced from that vapour 
fenſibly colder ;' whereas the contrary is proved by our ſenſes ; the 
bo, ug though in the clouds, being much colder than the rain 
at bottom. 

Another opinion is,. that though water be ſpecifically heavier than 
air, yet if its ſurface be encreaſed by very much diminiſhing the bulk. 
of its particles, when once raiſed it cannot eaſily fall; becauſe the 
weight of each particle diminiſhes as the cube root of its diameter, and' 
the ſurface to which the air reſiſts only as the ſquare root of the ſaid 
diameter: that we fee this in the duſt in ſummer, and in menſtruums 
that ſuſtain diſſolved metals ſpecifically heavier than themſelves. 

But though the encreaſe of ſurface will in a great meaſure retard the 
deſcent of {mall bodies in the air, it will for the fame reaſon alſo hin- 
der their aſcent: The riſe of duſt is owing to the motion of animals, 
or to the wind: whereas vapours riſe in calm weather, as well as 
windy z neither do they, like the duſt, always fall to the ground when 
the wind ceaſes to blow: | 

The opinion moſt commonly received is, that by the action of the 
ſun on the water, ſmall particles thereof are formed into hollow ſphe- 
rules filled with a finer air highly rarefied, ſo as to become ſpecifi- 
cally lighter than common air, 7 

21 0 


and deſcent of rain. 


37 


To give this ſolution all its force; let A ſent a particle of Fig. 4. 


air, and W one of water of equal bulk, then will theweight of A be 
to the weight of W as 1 to 8g0. If the particle of water be blown up 
into a bubble (w) of 20 times its diameter, then will its bulk be to its 
weight, as 8000 to 8 50, whilſt a ſphere of air (a) of the ſame bigneſs, 
has its weight as well as bulk equal to 8000. Now if air 4 rarer 
than common air be ſuppoſed within the watry bubble to keepit blown, 
it will be rhe ſame as Wo of the air of @ was carried into , and then 
the weight of ww would be encreaſed by the number 6000; ſo that the 
ſhell of water being in bulk 8000, would be in weight 850 + 6000 
6850, whilſt an equal bulk of air weighed 8000, and conſequently the 
watry bubble would riſe till it came to an air, whoſe denſity is to 
the denſity of the air next to the ſurface of the 8 water as 
6850 to 8000. This is the ſtrongeſt way of ſtating the 

But to ſupport it, the following queries muſt be anſwered. 

1. How comes the air in the bubbles to be ſpecifically lighter 
than the air without them, ſince the ſun's rays which act upon the 
water are equally denſe all over its ſurface ? | 

2, If a rarer air could be ſeparated from the denſer ambient 
air to blow up the bubbles, what would hinder that cold air from re- 
ducing the bubbles by irs greater preſſure to a leſs bulk, and fo to a 
greater ſpecific gravity than the air? 

3. If clouds are made up of hollow ſhells of water filled with 
air, why do not thoſe clouds always expand when the ambient air is 
rarefied and preſſes leſs than it did before, and alſo ſuffer a condenſa- 
tion as the ambient air is condenſed by the accumulation of the ſupe- 
rior air? and if this condenſation and rarefaction ſhould happen to the 
clouds, they would always continue at the ſame height, and we ſhould 
never have any rain. Therefore the condenſation and rarefaction of 
the vapours which make clouds muſt depend upon another principle 
than the condenſation and rarefa&tion of the air: and that there is 
ſuch a principle I ſhall endeavour to ſhew. | 

Le MM A.] The particles of all fluids have a repellent force, 
Fluids are elaſtic or unelaſtic : The elaſtic fluids have their denſity 
proportionable to their compreſſion, and Þ confiſt of parts that re- 
pel each other. Unelaſtic fluids, like mercury, water and other li- 
quors, are by experiments found to be incompreſſible. Now this pro- 
perty of water and other liquors muſt be owing to the n e 
of its parts, and not to its want of vacuity; ſince ſalts are imbibed by 
water without encreaſing its bulk, as appears by the encreaſe of 
its ſpecific gravity. So metals ſingly have a certain ſpecific gravity 
beyond which they cannot be condenſed, yet receive each other in 
their interſtices ſo as to make a compound ſpecifically heavier than 
the heavieſt of them; as appears in the mixture of copper and tin. 

F Newt, Prin, lib. ii. 5. v. 
E.2 ScHoL.] 
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. Sc-ao.L,] By encreaſing 6 pelienc force of the particles, an 
unelaſtic or incompreſſible fluid may become elaſtic, or a ſolid; at leaft 
a great part of it, may be changed into an elaſtic fluid; and by di- 
miniſhing the repellent force, an elaſtic fluid may be reduced to an 
unelaſtie fluid, or to a ſolid. The particles of quickſilver, water 
and other liquors have alſo an attractive force, for they run into 


drops in an exhauſted. receiyer; as well as in the air, and adhere 


to other bodies. Attraction and repulſion | exert their forces dif- 
ferently: attraction only acts upon the particles which are in con- 
tact, or very near it; in which caſe it overcomes the repulſion ſo 
far as to render that fluid unelaſtic which otherwiſe would be ſo; 
but it does not wholly deſtroy the repulſion of the parts of the fluid, 
becauſe on account of that repulſion the fluid is then incompreſſi- 
ble. When by heat or fermentation, or any other cauſe, the par- 
ticles are ſeparated from their contact, the repulſion grows ſtronger, 
and the particles exert it at greater diſtances, ſo that the body is 
expanded into a very large ſpace by becoming fluid, and ſome- 
times takes up above a million of times more room than it did in 


a ſolid or incompreſſible fluid. Thus is water changed by heat into an 
elaſtic vapour rare enough to riſe in air. 


That heat will add elaſticity to fluids is evident from numberleſs ex- 


periments. But it acts much more powerfully on water than common 
air; for the ſame heat which rarefies air only 5 rarefies water ver: 
24000 times, changing it into ſteam or vapour : and that ſmall de- 
gree of heat which in winter appears cold to our bodies raiſes a va- 
pour from water at the ſame time that it condenſes air. | 
By a great many obſervations made by Mr. H. Beighton and my 
{elf upon the engine to raiſe water by fire according to Mr. Newco- 
men's improvement of it, water in boiling is expanded 14000 times to 
generate a ſteam as elaſtic as common air, which therefore muſt be 
near 167 times ſpecifically lighter. And that this ſteam is not made 
of the air extricated out of the water is plain, becauſe it is condenſed 
again into water by a jet of cold water ſpouting in it; and the ſmall 


quantity. of air that comes out of the injected water muſt be diſcharg- 


ed at every ſtroke, otherwiſe the engine will not work well. This 
is confirm 4 by the following experiment. 
ABC D is a veſſel of water ſet upon the fire to boil. In it is ſuſ- 
pended the glaſs bell E made heavy enough to, ſink, being firſt filled 
with water when upright, without any bubbles of air at its crown with- 
in. As the water boils the bell is by degrees emptied of its water, 
which is preſſed down by the ſteam that riſes above it in the bell. 
Now, in order to know whether that ſteam be air or not, take the 
veſſel off the fire and draw up the bell till the mouth only remains 
under water; then, as the ſteam within the bell condenſes by the cold 
air 
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4 air on the outfide; the water will riſe up into the bell at F quite to the 
Y top, without any bubble above it; which ſhews that the ſteam which 
3 kept out the water was not air. This ſucceeds beſt when the water 


has been firſt purged of air by boiling, and the air- pump. 
We know by Fveral experiments made onthe fire-engine (in Captain 
1 Savery's way, where the ſteam is made to preſs immediately on the 
. water) that ſteam will drive away air, and that in proportion to its 
heat; though in the open air it floats and riſes in it like ſmoak. 

Now if the particles of water turned into ſteam or vapour repel each 
q other ſtrongly, and repel air more than they repel each other; aggre- 
gates of ſuch particles made up of vapour and vacuity may riſe in air 
1 of different denſities, according to their own denſity. | 

To apply this; the heat of boiling water, according to Sir I. New- 
ton's able + in the Phil. Tranſ. n. 270. is 34, the mean heat of t Vol. IV. 
ſummer 5, the mean heat of ſpring or autumn 3, and the mean P. C1. 
heat of winter by which vapours riſe is 2. The rarity of vapour a 
proportionable to theſe four degrees of heat, is 14000, 2058, 1235, 
and 823. The rarity of air is, in ſummer 900, in ſpring or au- 
tumn $50, and in winter 8900, the denſity of water compared with 
the above-mentioned . denſities, being inverſely as one to the ſaid 
fore-mentioned four numbers. The heights above the earth at 
which the vapours will be in æquilibrio in an air of the ſame denſi- 
ty with themſelves, will vary according to the heat of the ſeaſon. 
The vapour which is raiſed by the winter's heat when the air's rarity 
is £00, will ſettle at an height of about the ſixth of a mile, when the 
barometer is above 30 inches high. If the heat be greater they will 
riſe higher, and pretty much higher if the ſun ſhines, though in froſty. 
weather, the barometer being then very high. If the barometer falls, 
and thereby brings the place of æquilibrium (for vapours raiſed by the 
heat 2) nearer the earth, then alſo will the heat be encreaſed, the va- 
pour more rarefied, and conſequently the new place of equilibrium 
ſufficiently high. In winter, when the heat is only 2, the air is den- 
ſeſt cloſe to the earth, which has not heat ſufficient to rarefy it near 
the ground as in warm weather; therefore the vapour will riſe gra- 
dually in an air whoſe denſity decreaſes continually from the earth up- 
wards ; neither will it be hindered by the cold of the ambient air, which 
is as cold next to the ground where the vapour begins to riſe, as it is 
at any height from the earth. 

The vapour raiſed by the heat of ſpring or autumn expreſſed 
number 3, will riſe to the height of 34 miles, when the barometer is 
at 30, and theair'srarity 850. But as the air is hotter near the ground 
than at any height, the vapour will condenſe as it riſes; and as the air, 
I when the earth is heated, is rarer near the ground than at ſome height 
ftom it, the place of æquilibrium for vapour will, upon theſe two ac- 
5 COUNTS 
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counts, be brought much lower than otherwiſe it would be ; as for ex- 
ample, to the height of about a mile, which will agree with phæno- 
mena. | 

In ſummer, the two cauſes above-mentioned encreaſing, the vapour 
raiſed by the heat 5 (whoſe place of equilibrium would be 53 miles 
high, it the vapour after it began to riſe was not condenſed by cool- 
ing, and the air was denſeſt cloſe to the earth) will ſettle at the height 
of about 11 or 2 miles, which is alſo agreeable to obſervation. 

Laſtly, as the denſity and rarity of the vapour is chiefly owing to 
its degree of heat, and ina ſmall meaſure to the encreaſed or diminiſhed 
preſſure of the circumambient air, and the denſity and rarity of the 
air is chiefly owing to the encreaſed or diminiſhed preſſure, by the ac- 
cumulation or exhauſtion of ſuperior air, whilſt heat and cold alter its 
denſity in a much leſs proportion; the vapours inſtead of conforming 
themſelves to the altered denſity of the ambient air, will rife when it 
is condenſed, and fink when it is rarefied; and alſo riſe or fink (when 
the preſſure of the air is not altered, and irs denſity very little changed) 

their differentdilatation, owing to heat or cold; and ſo will often 
nge their height conſiderably, whilſt the barometer continues ex- 
actly at the ſame degree, and the thermometer riſes or falls very lit- 


tle, or not at all. 


As for the manner how clouds are changed into rain, I have hinted 
it in the beginning of this paper; but for farther ſatisfaction I refer the 
reader to Dr. Halley's account of it in the Phil. Tranf. n. 181 *. 

XII. The account we have of the univerſal deluge is no where fo 
expreſs as in the holy ſcriptures ; and the exact circumſtances as to point 


of time ſhew that ſome records had been kept thereof more particu- 


larly than is wont in thoſe things derived from remote tradition, 
wherein the hiſtorical minutiz are loſt by length of time. But it ſeems 
much too imperfe& to be the reſult of a full revelation from the 
author ofthis dreadful execution upon mankind, whowould have ſpoke 
more amply as to the manner thereof, had he thought fit to lay open 
the ſecrets of nature to the ſucceeding race of men; and I doubt not 
but to all that conſider the 7th chap. of Geneſis impartially, it will paſs 
for the remains of a much fuller account of the flood left by the pa- 
triarchs to their poſterity, and derived from the relation of Noah and 
his ſons. It muſt be granted, that there are ſome difficulties as to the 


conſtruction of the ark, the reception and agreement of the animals 


among themſelves, and the preſervation of it in ſo immenſe and bound- 
leſs an ocean, during that wind which God ſent to dry the waters 
away, eſpecially when it firſt came on ground: but it muſt alſo be 


allowed that length of time may have added as well as taken away 


many notable circumſtances, as in moſt other caſes of the ſtory of re- 
mote times and actions. 
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Of the cauſe of the univerſal deluge. 
This we may however be fully aſſured of, that ſuch a deluge has 
been; and by the many ſigns of marine bodies found far from and 
above the ſea, *ris evident that thoſe parts have been once under water: 
or either that the ſea has riſen to them, or they have been raiſed from 
the ſca; to explicate either of which is a matter of no ſmall difficulty, 
nor does the facred pe afford any light thereto. All that it ſays 
to help us is, that all the fountains of the great deep, MIT ZINN, were 
burſt or broken up; that the windows or cataracts of heaven were 
opened, and that it rained ne — days and nights. Now 
the rain of torty days and nights will be found to be a very ſmall part 
of the cauſe o fuch a deluge ; for r it to rain all over the 
globe as much in each day as it is now found to do in one of the rainy- 
eſt counties of England in the whole year, viz. about forty inches of 
water per diem, forty ſuch days d cover the whole earth with. 
but about twenty two fathom water, which would only drown the low 
lands next the fea, but the much greater part would eſcape. What is. 
meant by the fountains of the abyſſe being broken up, and the open- 
ing of the windows of heaven, ſeems not ſo eaſy to be underſtood, 
But is intended to indicate the modus of the deluge, which was ac- 
cording to the Moſaic — 7, - from the letting in of the waters 
above the firmament, mentio n. i. 7. by the windows of heaven 
and the riſing up out of the ground of the waters under the earth, 
ſpoken of in the ſecond commandment : Or, (if you will underſtand- 
at if Age 3D INT is meant the great ocean) by the overflowing 
of the 
of the fountains of the great deep. So that we may reaſonably con- 
clude that by the one of thoſe expreſſions is meant an extraordinary 
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if the firmament, ſuppeſed by Moſes to ſuſtain a ſupra- aerial ſea, had 


ſo as to cover all with water. 


more of the earth than now it doth; and to ſuppoſe a creation and an- 


nihilation of water on * to deſtroy the earth, is by much the 
moſt difficult hypotheſis that can be thought of to effect it. A change 
of the center of gravity about which the ſea is formed ſeemed no im- 


ſides, this ſuppoſition could net drown the whole globe, but only that 
part thereof towards which the center of gravity was tranſlated, leav- 
ing the other hemiſphere all dry. | 


7 * ſhall ſay nothing of Dr. Burnet's hypotheſis, nor of the many in · 


8 


riſing upon the land, which is expreſſed by the breaking up 


fall of waters from the heavens, not as rain, but in one great body; as 
been broken in, and at the ſame time the ocean flowed in upon the land 


1 1 extraordinary encreaſe of the waters this could not be effected, 
for that at this time there is not water ſufficient of itſelf to cover any 


probable conjecture, till it appeared that chis center of gravity was the 
neceſſary reſult of the materials of which our globe conſiſts, and not 
alterable whilſt the parts thereof remained in the ſame poſition. Be- 


iencies thereof, as jarring equally with the phyſical principles of. 
; narure. 
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concile. Dr. Hook's ſolution of this problem, as he has not fully 
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nature and with the holy ſcriptures, which he has undertaken to re- 


diſcovered himſelf, I cannot undertake to judge of : his compreſſion of 
a ſhell of earth into a prolate ſpheroide, thereby preſſing out the wa- 
ters of an abyſs under the earth, may very well account for drowning 
two extream oppoſite zones of the-globe ; but the middle zone, being 
by much the greater part of the carth's ſurface, muſt by this means be 
raiſed higher from the center, and conſequently ariſe more out of the 
water than before; and beſides, ſuch a ſuppoſition cannot well be 
accounted for from phyſical cauſes, bur require a preternatural digi- 
tus Dei, both to compreſs and afterwards reſtore the figure of the 
lobe. | 

. But the Almighty = making uſe of natural means to bring 
about his will, I thought it not amiſs to give the — ſome thoughts 
that occur'd to me on this ſubject; wherein if I err, I ſhall find my 
ſelf in very good company. | 
In the Tranſactions, n.190. + I propoſed the caſual choc of a comet, 
or other tranſient body, as an expedient to change inſtantly the poles 
and diurnal rotation of the globe; at that time only aiming to ſhew 
how the axis of the earth being changed would occaſion the ſea to re- 
cede from thoſe parts towards which the poles approached, and to en- 
creaſe upon and overflow thoſe parts from which the poles departed ; 
but I did not then conſider the great agitation ſuch a choc muſt neceſ- 
farily occaſion in the ſea, ſufficient to anſwer for all thoſe ſtrange ap- 
pearances of heaping vaſt quantities of earth and high cliffs upon beds 
of ſhells which once were the bottom of the ſea, and raiſing up moun- 
tains where none were before, mixing the elements into ſuch a heap as 
the poets deſcribe the old chaos to have been. For ſuch a choc im- 
pelling the ſolid parts would occaſion the waters, and all fluid ſubſtan- 
ces that were unconfined, with one impetus to run violently towards 
that part of the globe where the blow was received, and that with force 
ſufficient to rake with it the whole bottom of the ocean, and to carry 
it upon the land, heaping up into mountains thoſe earthy parts it had 
born away with it, in thoſe places where the oppoſite waves ballance 
each other; which may account for thoſe long continued ridges of 
mountains. Again, the recoil of this heap of waters would return to- 
wards the oppolite parts of the earth with a leſſer impetus than the firſt, 
and fo reciprocating many times would at laſt come to ſettle in ſuch a 
manner as we now obſerve in the ſtructure of the ſuperficial parts of 
the globe. 1 e 15 DAY 
In this caſe it will be much more difficult to ſhew how Noah and 
the animals ſhould be preſerved, than that all things in which was the 
breath of life ſhould be deſtroyed. - Such a choc would alſo occaſion 
adifiering length of the day and year, and change the axis of the globe 
according to the obliquity of the incidence of the ſtroke, and _ 
; rection 
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Of the cauſe of the univerſal deluge. 
rection thereof in relation to the former axis. That ſome ſuch thing 
has happened nfay be gueſſed, for that the earth ſeems as if it were new 
made out of the ruins of an old world, wherein appear ſuch animal 
bodies as were before the deluge, but by their own nature and defences 
from the weather have endured ever ſince, either petrified, or elſe en- 
tire, in ſtatu naturali. Such a choc may have occaſioned that vaſt de- 
preſſion of the Caſpian ſea, and other great lakes in the world; and 
tis not unlikely but that extreme cold felt in the north-weſt of Ame- 
rica, about Hudſon's- bay, may be occaſioned by thoſe parts of the 
world having once been much more northerly, or nearer the pole than 
now they are; whereby there are immenſe quantities of ice yet unthaw'd 
in thoſe parts, which chill the air to that degree that the ſun's warmth 
ſeems hardly to be felt there. 

2. I have been adviſed by a perſon whoſe judgment I have great 
reaſon to reſpect, that what l have advanced above ought rather to be 
underſtood of thoſe changes which might have happened to the earth 
in times before the creation, and which might poſſibly have reduced a 
former world to a chaos, out of whoſe ruins the preſent might be form- 
ed, than of the deluge whereby mankind was in a manner extinguiſhed 


about 4000 years ſince; that being much more gradually brought to 


paſs, and with ſome circumſtances that this hypotheſis cannot admit of, 
which abler pens may perhaps account for. What I have advanced I 


deſire may be taken for no more than the contemplation of the effects 


of ſuch a choc as might poſſibly, and not improbably, have befallen 
this lump of earth and water in times whereof we have no manner of 
tradition, as being before the firſt production of man, and therefore 
not knowable but by revelation, or elſe a poſteriori, by induction from 
a convenient number of experiments or obſervations, arguing ſuch an 
agitation once or oftner to have befallen the materials of this globe. 
And perhaps in due periods of time ſuch a cataſtrophe may not be un- 


ject. 


{was 

t 150 
32 ſub- 
By the 
ſame. ibid. 2. 
123, 


neceſſary for the well-being of the future world; to bury deep from 


the ſurface thoſe partswhich by length of time are indurated into cage 
ſubſtances, and become unapt for vegetable production by which 

animals are either immediately or mediately ſuſtained : the ponderous 
matter in ſuch a mixture ſubſiding firſt, and the lighter and finer mould 
remaining for the latter ſettling, to inveſt the exterior ſurface of the 


new world, This may perhaps be thought hard, to deſtroy the whole 
race for the benefit of thoſe that are to ſucceed. But if we conſider 


death ſimply, and how that the life of each individual is but of a very 
imall duration, it will be found that as to thoſe that die it is indiffer- 
ent whether they die in a peſtilence out of 100,000 per ann. or ordi- 


narily out of 25,000 in this great city, thepeſtilence appearing terrible 


to thoſe only who ſurviveto contemplate the danger they have eſcaped. 


N. B. Mr. Whiſton's new theory of the earth was not publiſhed = 


till about a year and a half after the date of this paper, 
Vor. VI. Part II. F The 
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XIII. The weather obſerved in a voyage to Hudſon's Bay, 


in 1730, by Mr. Chr. Middleton. n. 418. p. 76. 3 


The weather in a voyage 10 Hudſon's bay. 


D. M. 82 EE Latit. 1 4 Variat. Obſ.] Wind. Weather. 1 
EE E * N. , W. N 0 
ne al 27 | 25 [59% 12 | 49 44 ) oo Obſ. S W. Cloſe. ma if 
Ju n 22 | 25 44 38 1 1116 oo] Obſ]SWto NW. Rain, and ſtormy winds. 8 
6| 21 | 24.159 58] 5 57117 oo WSW. Rain, and freſh gales. if 
22 | 23 3 22| 7 06|17 20 N W to SSW. Rain andſqually with fogs, 
4 22 | 22 [9 38] 8 3918 oo|Obſ]SW to 8 E. | Much rain all night, fair at 
of 23 | 22 [59 54] 8. 47 |18 oo| N E. Very cloudy. (non. 
zo] 20 | 22 [59 1410 14/18 oo] North, Firſt part ſqually, lat. fair, 
xx] 22 | 22 [58 35 2318 oo NW. Squally with rain. 1 
121 22 | 25 [57 2112 2018 oo N W. Cloudy, with ſmall rain. 
13122 | 24 [56 3113 13118 oo N W. Squally. "i 
14] 25 | 25 [56 ooj14 22118 oo NWtoS, Firſt ou ſqually, lat. ha 
1512425 [55 537 218 o Obſ. E to N. oo ly, and freſh gales.. 
16] 20 | 23 [55 42118 1618 oo NE to 8 W. Cloudy. 1 
17119 23 6 2118 47]18 oo S W to NW.] Rain and ſtormy. 1 
1811822 [55 2219 34118 30 NW. r rain. 1 
191 20 23 |55 4zj21 14/19 oo NNE toWbS.| Cloudy withrain,uncertain, © 
20| 21 | 24 56 5101 31119 30 N W. Freſh-gales and foggy. ö 
21] 21 24 [57- 232i. 420 off VNWtoWbs.] An hard rain, and flormm 
22| 21 | 24:|57 - 0022. 01 (20 oo NE to W. Hard galesforthemoſtpart. * 
23| 21 |-24 51 3623 52[21 oo WSW. Freſh gales, but cloudy. 4 
24] 23 | 24 158 16 24 09|22 oo W to WNW. ] Hard gales, cloudy. Þ 
25| 24 | 23 [57 40124 38]22 oo Obſ. WNWto SW. ] Cloudy, little wind. | 
26] 23 | 23 [57 - 57]25 33]22 oo S W. Little wind, and foggy. þ 
2712222 58 478 25]23 oo SWtoW. | Foggy, and ſqually- N 
2812322 |58 3929 3123 ooþ W to NNW. Freſfr gales, rain. h 
29] 24 1 58 28/29 4543 20 [NWroW; | Moderate and calm, 1 
300 25 [22 58 030 38824 c 'WtaSW. Moderate, cloudy, 4 
July 122 | 22 8 2531 2924 oo Obſ WS W. Moderate and clear. ix 
| 20 | 22 69, 13032 5&}25 oo [$SWtoW.. ee tome rele 9 
3124215 0333 14|25 oo Obſ WNW. Moderate and cloudy. 8 
4125 | 22 158 5433 30 25 co] WN W. Fair, ſometimes calm. 1 
512022 158 4335 4426 oo Obſ]SSE. Sometimes calm. Fair. 2B 
6] 20] 22 158 26137 2526 30 88 E to W. Stormy, and rain. = 
7} 21 | 20 158 08639 ''30]27 30 Obſ. WNW to SE.] Moderate. Little wind. 
$] 22 | 20 [58 03142 38827 o Js tos W. Foggy. 7 
100 24 24 61 43145 2527 oO Obſ. NN W. Freſh gales and clear. BY 
111 28 28 5 11 46 47127 OO! WbsS to NNW Cloudy, with ſmall rain. 5 7 
rol 29 [26 [53 3448 17]28 oO Obſ] NNWtoSSW.| Fair. 4 
13129 26 58 00150 48 29 00 8 W. | Hazy, | 3 


July 


Sept. al 25 | 20 53⁰ 56 0⁰ 30 E24 oo| 


SSW. 
F 2 


The time I was on ſhore not obſerved. From ALBANY. 


| Hazy, Eg 


| ' 
The weather in a voyage to Hudſon's hay. 
52 JE Latit. Longit.] Variat. lobe. Wind, Weather, 
E = N. W W. | 
28 | 26 68 53453* 200/31 co! SW to WS. A thick fog. 
33 | 35 58 56155 18032 ©0 WN Weo NW. Small rain, and ſqually. 
38 | 37 [59 06155 33134 o NbW to NW. Several iſles of ice. 
40 | 38 [58 5056 04033 oo N NW. Fair and clear. Very cold. 
4i | 39 [58 53555 43037 oo Obſ] NW to WSW. Very cold. Much ice, 
40 | 38 [59 45155 03136 oo JObC] NW to WSW. Fair and clear. 
40 | 38 160 ol 58 27 37 00 NNW. Fair and moderate. 
42 | 38 5 51669 5937 oo NNWrtoSEbS| Fair. 
43 | 38 6 1662 0938 oo 88 E. Hazy. 
43 | 39 [61 $0163 34/40 oo SE, ln Hudſon's ſtreights. 
42 38 [62 11172 32142. oo|Obſ,]S E. Foggy. 
40 | 35 163 1107/6 22040 oo 8 E. Rainy and cold. 
41 | 37 [63 12175 04/40 o Obſ. ] 8 E. Little wind, and clear. 
39 | 39 [63 o9 th 4342 oo Eaſt. Little winds,ſometim. calm, 
37 | 38 [62 1081 12j4o0 oo 8 E to WbN. | Squally, with much rain. 
35 | 37 [60 4982 21036 oo WbN to NE. Gentle rain. A freſh gale. 
38 | 36 [58 24184 09133 oo N to NN W. Much ice all round. ; 
40 | 38 56 51684 27128 oo N W. Fair and clear. Ice ſtill. 
43 | 39 [5s 15183 4624 oo O bf NW to WSW. ] Fair. Ice as before. 
4z | 38 [56 20184 1624 oo Obſ. 8 b W. Merc”. incloſed in ice. Fair. 
40 | 38 [56 27]83 44/24 oo South Still in ice. Freſh gales. 
38 | 36 [56 20/83 124 oo 8 W. Foggy, and much ice. 
1 38 | 35 [56 15/83 24/24 oo ESE. Much rain, and foggy. 
1 40 | 37 |56 ooſ82 4624 oo WS W. Fair and moderate. 
| 40 | 39 [55 08682 43ʃz4 oo E NE. Lightning, with ſome rain. 
þ 38 | 36. [55 1182 43/24 oo N to NNW. Fog. fr. gales, Jambed in ice, 
1 38 | 36 [55 160682 434 oo NNW. Froſt and calm. 
l 34 | 31 [55 22082 409j24 oo South. Fair and pleaſant. 
i 34 | 32 ß 11684 20]24 oo 8 W to N W. | Moderate. 
| 41 | 30 [55 0684 36[24 oo NN WrtoSbeE.| Moderate and fair. 
| 7 | 30 [55 1584 52[24 oo 8 to 8 8 W. || Afﬀeſhgale. Much ice. 
3 26 | 30 [55 20184 34/24 oo | 8 b W. Hard gale. Thunder &rain; 
i 26 | 27 64 4484 3424 o WNW to NW] Freſh gales. In ice. 
i 29 | £7 [54 28]84 3424 oo NWto N. Moderate and fair. 
1 26 | 27 63 540684 5624 oo N E'to Sb E.] Clear of ice. Fair. 
1 25 | 25 3 56184 3584 oo Wb Nto WSW. A freſh gale. Clear of ice, 
it 25 | 24 [53 4484 57124 oo | WSWto Wb N.] Moderate and fair. 
1 28 | 26 53 o9185 oola4 oo bs to SEbS. | Moderate and fair. 
| 28 | 25152 31185 30[:3 o Obf Ee N E. Modemte. 
1 | In Ar s An road. 
3 22| 27 | 25 [50®-29'|$5® 20'[23® o N Wto SE. | Moderate and fair. 
A 23] 26 | 22 | S W. Dry. Somewhat c b 
1 24] 26 | 21 WNW. Mercury at a ſtand. 


The weather in a voyage to Hudſon's bay. 
From the BE a = Iſlands, | 


, FE | Latit. 


Weather. 


" [Merc?. ſuddenly falls to free- 
Hard froſt. Fair. zing. 
Cold air. Squally & foggy... 


A wet fog. 
Moderate gales. 
Freſh gales. 


36 | 26 [58 o$[]z o2Wſz8 oof F 
36 38 bo 25 4 oa WI33 oo WS WON WN Prein pales. Wet fog. 
1113538 [6x 490 42E 38 oo Moderate, but cold air. 
12134 | 37 [62 33 lo 51E [42 colObſ.|NbEtoNNW. [Freſh gales, ſqually with rain. 
From DI O OSG. : 
131 33 34 163% 2011 20 435 oo Obſ. All round. Sometimes calm. : 
14 32| 35 [63 03/2 34E[46 oo SbE toNNW.|Squalls, ſnow. of ſnow & hail. 
151 321 36 62 oglg 19E|4z 00 NWto NNW. Stormy, freq. ſhow. of ſnow, 
From But Ton's Iſlands. 
16, 31 oo NbwWto NN W]I Many iſles of ice and ſnow 
17 30 o Wto N. Freſh gales & freq. ſqualls 
18 30 o NWtoN NE] Squally, with ſhow. of ſnow 
19 30 NW. Squally, with hail. 
20 (oſs) N W to SbW. | Squally, with hail & rain. 
21 oo SbWtoWSW. | Hard ſqualls, ſome rain. 
221 30 (ls) WSWto NW | Stormy, with ſome hail. 
230 00 W. | An hard ſtorm, with hail. 
24 29 o VNW tos SW High winds, with hail. 
25 fo Sto WS W. A ſtorm. Wind and rain. 
26 o to 8 W. More moderat. Freſh gales, 
2 oc 88 W to NW. Squalls of rain. — 
281 oo . to Wb S. Frequent ſhowers of rain. 
22091 30 00 e eg ſqually, with lightn. 
5 00 W An hard gale, with rain. 
Oct. i] 00 SW to NN W.] More moderate and fair. 
21 3 oc NE. Moder. & fair. Little wind. 
3 00 [ N 7 4 Freſh gales, with rain. 
4 oo] b to E. Aſtotm. Wind and rain. 
51 oo] IEE bs. An hard ſtorm, with rain. 
6 oc]... ESE. | Stormy, with thunder. 
7 IKaſt. More moder. cloudy, ſome 
8 o IE to SS W. F oe with ſome rain. (rain 
of ©0 WtoSbW. | Freſh gales, with rain. 
xol oo Obſ. S to 8S S W. | Fair& mod. for the moſt part 


Theſe Obſervations were made by Mr. John Patrick's ne quickfilver marine barometer, 
Note, The altitude of the barometer and thermometer were taken at noon. 
The account of wind and weather at ſea is from noon to noon. 
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The effects of a violent rain in Torxſbire. 45 


XIV. Beſides a funnel and proper receptacle for the rain, I uſea cy- The 4755 of 
lindrical meaſure and gage. The funnel is 3o inches diameter, and rain fallen 
cylindrical meaſure exactly 3; the depth of the meaſure is 10 inches, _ * oh 
and the gageof the ſame — with each inch divided into 10 equal . 123, pr [ 
parts; or, inſtead of a gage, the inches and diviſions may be marked Whidringtes 
on the ſide of the cylindrical meaſure. The bs 49 is ſimple and ” 2 m 
plain, and it is eaſy to apprehend the deſign and reaſon of the contri- 4%. Hordey 
vance; for the diameter of the cylindrical meaſure being juſt 4, of 1. 377. — 
that of the funnel, and the meaſure exactly 10 inches deep, tis plain May, &c. 
that 10 meaſures of rain make an inch in depth; one meaſure, , One 723. 
inch on the gage, de; and 7+ of an inch on the rb, &c. By 
this means the depth of any particular quantity which falls may be ſer: 
down with eaſe and exactneſs, and the whole at the end of each 
month or year ſummed up without any trouble. 

Some . the ſummer months, particularly May and July, were very -—- 
wet, and ſome of the winter ones very dry ; ſo that, one with another, 
this year's rain, as far as can well be conjectured, may be looked upon 
as a medium. And if ſo, it differs not above two or three inches from 
the mean quantity of rain which falls at Upminſter, Paris and Liſle, . 
being leſs than at Liſle, and more than at the two other places. 


Inch. Inch. Inch. Inch. 
In April - 1,015 |In July - 4, 350 In Ot. 600 In Jan. 1,225 | 
In May - 3,532 In Auguſt 2,132|In Nov. 2,205|InFeb. „468 
In June 2,570 In Sept. 1,155|In Dec. 1,780 In March ,195 


In the whole year - - + 21,244 


— 


XV. The effects of a violent ſhower of rain at Ripponden near 25, ,9; 
Halifax were ſo ſurprizing, that I wrote to a Gentleman in thoſe parts 4 Ay F 
for an account that might be depended upon; and particularly defired ſhower of 
to know whether there was not an eruption of waters out of che hills, 74 in Yorke 
as the late ingenious Mr. Townley wrote me there was out of Pen- 5 
dle-Hill, in that at Star-bottom mentioned in the Philoſ. Tranſ. ». 373. 5. Fe 
n. 245.+ but all the account I can learn of this is, that what they call 101. Jun. 
the daſhing of two great watry clouds upon the hills occaſioned the 3 | 
inundation. Whatever was the more immediate cauſe, the effects E. 11 
were diſmal, and ſo ſudden that though it was in the day-time the $ xxxiv.. 
poor creatures could not fave their lives. This calamity , hap 
the 18th of May, 1722. betwixt the hours of 3 and 5, when by the 
modeſteſt account the beck was raifed two yards at leaſt in per- 
pendicular height above what was ever know te; which may be 
eaſily _—_— — bo ſituation of the place implied in the Saxon 
termination den, ſignifying a deep vall een pretty ſteep hills on 
cach ſide. Several houſes, four mills, (Re fy ix) behobene 
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Effefts of lightning in Northamptonſbire. 


and ten or eleven of wood were carried away, and the wheels, dams, 
and fluices, (called in Yorkſhire goits, from the ſaxon xeoran, fun- 
dere) of moſt of the mills that are left _— broken and damaged; 
and a great deal of cloth gone. Fifteen perſons were drowned, two 
of whom are not yet found. Seven out of eight in one houſe were ei- 
ther ſlain by the fall of it, or drowned. A young man who eſcaped 
by help of a piece of timber, was turned over and over again in paſ- 
ſing two or three dams, but at laſt taken out alive though diſtracted 
for the preſent. LE N 

The rapidneſs of the torrent was ſo violent that it took down the 
north- ſide of Ripponden chapel, and carried off moſt of the ſears. 
A man of Deusbury told me that four of them were driven to that 
town; and the Rector of Caſtleford informed me that many goods 
were carried down ſo far, though above 20 miles off. It tore up the 
dead out of their graves; at firſt I believed it only of one who had been 
buried that afternoon, and ſo the earth not fully ſettled again; but 
am ſince informed by a ſure hand that two corrupted corpſes were 
driven upon one gentleman's land, and two upon another's. It ſwept 
away all the corn - land as deep as the plow had gone. Some ſaved 
themſelves by forcing a way out of the roofs of their houſes, and ſit- 
ting upon the ridges till the floods abated. 

XVI. July 3.1725, at — a ſtorm of thunder and lightning be- 
gan about half an hourpaſt 1 in the afternoon, and laſted with intermiſſi- 
ons for an hour. About 2. W. Hall, aged above 60, was found dead in 
a hardgravelly field, together with 5 ſheep which lay round him at about 
30 yards diſtance ; but that only which lay neareſt him had a viſible 
wound, which was through the head, the ground being torn up near 
two yards round about it. The ſhepherd lay partly upon his fide ; 
the upper part of his head was terribly fractured, and his right knee 
was out of joint.z. he had a wound in the ſole of his foot towards the 
heel; his right ear was cut off and beaten into his skull, and blood 
flowed out of that part upon the ground. All his cloaths and ſhirt 
were torn. into ſmall pieces and hung about him ; but from the girdle 
downwards were carried away entirely, and ſcattered up and down the 
field. Particularly, the ſoles of a ſtrong pair of new ſhoes were rent 
off. His hat was driven to pieces : I have a hand-breadth of it full 
of irregular ſlits, and in ſome few places cut as with a very ſharp pen- 
knife, and a little ſinged in the upper part. His beard and the hair 
of his head were for the moſt part cloſe burnt off. The iron buckle 
of his belt was thrown 40 yards off, and a knife in the right fide 
pocket of his breeches had the haft and the hinge that goes into it ſhi- 
vered to pieces, but was not melted. Near each foot appeared two 
round holes which I ordered my nephew to ſearch ; they were about five 
inches in diameter, and almo icular for half a yard, but after 


chat grew narrower 3 in boch of them the matter divided into two parts, 


Effetts of lightning at Worceſter. 47 

and formed horizontal cavities about three inches diameter. - In one he 

found a very hard glazed ſtone, about ten inches long, ſix wide, and 

four thick, cracked in two : others it could not pierce, but was turn- 

1 ed here and there out of its courſe, yet left not the leaſt blackneſs or 

1 other diſcolouring any where. I have ſeen an iron ball ſhot out of a 

9 mortar almoſt perpendicular, which upon a like gravelly foil made not 

a greater impreſſion. To make a groſs eſtimate of the force, I took a 

cohorn charged with three quarters of a pound of very good pow- 

der wadded with thick paper, and fired it againſt a ſtone of the 
ſame dimenſions, - but not ſo hard, which it ſhattered to pieces at half 
an inch, diſtance. But in the other blow- we have above treble the 
effect, without any diſcoverable particles at all; and yet it ſeems to 
fly like ſmall ſhot ; pierces only here and there, and leaves a 

many places quite untouch'd, as is evident from the hat which I have 
by me. To confirm this, F. Marſhal of this town aſſures me that 
in the middle of the ſame ſtorm he received a blow upon his hat, 
which rattled like ſhot through. the branches of a tree: It beat in the 
crown a little without penetrating. itz yet he ſtaggered and was giddy 
for two days afterward. Two of his ſons were at: the ſame inſtante 
both knocked down to the ground, one of whom ſays he thoughthe had 
been felled with a beetle; * were ſtunn'd a little, but preſently came 
to themſelves and have no wound. May not this be accounted for by 
ſuppoſing the flame to rarefy the air and make a ſort of vacuum about 
one; into which when it returns again, it gives a ſtroke as with. a 
beetle? I fancy a wind-gun would have the ſame effect. About the 
time this accident happened, one in the ſame town obſerved a fire- ball ; 
as large as a man's head to burſt in four pieces near the church. 


+&1 "iN 


I m 

: {elf heard the hiſs of one which flew over my garden, from S. E. to N.W. 
2. June 10. 1724. we had en ng in the eaſt from „, + ww 
; eight o'clock at night to twelve; the weather for ſome time before cer. By 
| having been very ſultry, the wind at N. E. and the barometer at ſet - Dr. K. Beard. 

tled fair. Next morning the mercury ſunk, and the sky became more 1. oy 
a cloudy and temperate, except a few hot gleams; at two in the after- * 
4 noon ſeveral fierce 2 attended with flaſhes of lightning and 
5 claps of thunder that ſtill approached nearer us. Between two and 
7 three a flaſh came ſo violently upon me, ſucceeded ſo very quick by 

a low, unuſual, dreadful ſound, that I immediately went to the door 
4 fearing ſome miſchief near. I was ſoon called to an officer's lady (a- 
10 ged about 18, and breeding) killed by it in the adjoining ſtreet. I 
10 ound her yet warm, and that ſhe had ſurvived the: ſtroke for ſix or 
4 ſeven minutes. The fire-marks they ſhewed me were ſtreaks of a 
A copper-colour, branched from the left ſhoulder all over the thorax, 
4 and interſperſed here and there with irregular-ſpots, which gave oc- 
* caſion for that conczit-publiſhed in our news; — lants were 
wed drawn on her boſom as with the. fineſt pencil. This ſad accident 
” happened in a parlour-window next the ſtreet, that could contain about 


WO 
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Efets of lightning at Worceſler. 


two perſons, The lady, it ſeems, terrified with the repeated light. 
ning and thunder, it having formerly been fatal to her brother, de- 
fired an officer to change places with her that ſhe might be near her 
husband; but ſhe was no ſooner ſeated by him, than ſhe inclined ſide- 
ways and ſpoke ſome words ; after ſhe was carried 'to another 
room ſhe ſaid ſhe was gone, and then that ſhe was blind, and asked 
ſor water. The husband was thrown along, together with the for- 
tunate gentleman that had juſt reſigned his ſeat; and a large looking- 
glaſs was lifted off the hooks. The landlord's daughter being at 
-work near the lady perceived ſuch an impulſe on the fide of her head 
that her hearing was much impair'd, and upon every peal of thunder 
ſince ſhe is affected in like manner, though not ſo ſtrongly. The 
gentlemen complained that they were ſtupified, forced down they did 
not know why, unleſs it were for want of breath ; and of pains and 
numbneſs in their limbs. They had likewiſe on different parts of 
their bodies ſuch reddiſh wheals as were ſeen on the fair lady's breaſt : 
but theſe ſymptoms vaniſhed: the next day. The other two perſons 


at the further end of the room were untouched 3 they were all ſenſible 


of a ſulphurous ſmell. The pane of glaſs exactly behind the lady's 
waiſt was perforated by a round hole of an inch and half diameter, 
as if done with a diamond, or rather a wind- gun; but no where there- 
abouts could I diſcern the leaſt traces of fire or heat, nor on the lady's 
cloaths (having no ſtays on) the ſigns of any violence. On a more nice 
examination of the body that evening in the preſence of the friends I 
diſcovered on the left loin, taking in:part of the ſpine of the os ilium 
which was ſomewhat ſwoln, a deep contuſion of the ſame dimenſion 
with the breach in the glaſs : the skin was neither indurated nor 


1 : the blood in the capillaries all round, but chiefly up the 


Kk, ſettled, the colour of which was eaſily diſtinguiſhed from that 


of the ſtreaks, and the circular impreſſion. 


The phznomenon that cauſed this misfortune roſe from the N. E. 


firſt flid off the |-beam and the bricks on the back part of the 


next houſe, filled a little court with flame and ſmoke, then turned a 


leaden ſpout co to its former direction, mounted over the roof, 


and cracking a ſtack of chimneys darted down at the window where 
the husband and wife fat. Some credible people that ſaw it, to their 
great terrour, aſſure me that it was a ball of fire, and that it burſt 
with the loudeſt report they ever heard, and then with a hiſſing noiſe 
paſſed about a yard from the ground through an adjacent ſtreet and 
rolled off to the 8. W. Some workmen there and on a neighbouring 


hill obſerved the fame. 


In-my opinion the mortality of this blow may be accounted for 


from the known effects of impriſoned air only when ſet at liberty, as 


the appearances on the skin may from other active particles hurried 


along with it at the time of the exploſion. The impetus being firſt 


received 


Efefs of lightning in Caermarthen/bire. 49 
received on the parts deſcribed, occaſioned her death to be leſs ſud- 
den than uſual in — . N ; 

. Dec. 6. 1729. Int ere happened at Pencarreg a +. in Caer: 
— ſtorm of under and lightning, and about four, as the wife of 25 — 1 1 
one Morgan was carry ing a pail of water into the houſe, ſhe was no — Amy _ 
ſooner got over the threſhold into a ſmall entry that leads towards 416. p. 444 
the fire, than there broke ſuch a violent clap of thunder that and Nov. &c. 
three of her children were thereby ſtruck down and bereaved of their 730. 
ſenſes, and in this condition they lay they know not how long, wel- 
tring in their blood, without being able to creep to bed, till the next 
neighbour happened to come in to aſſiſt them, the husband being then 
abroad at his day-labour. The lightning entered at the caſt end, near 
the foundation, into the hearth, and cleft in two a thick ſtone of about 
half a yard inbreadth beyond the fire; one partwhereof ſtill remains, 

4 and that ſplit, but the other was ſhattered into ſmall particles and 
ſplinters which did the moſt hurt; about twenty-four or more of 
3 . being taken out of their wounds. Afterwards it forced its way 
3 out throu Þ the wall on the ſouth-ſide within the compaſs of the 
hearth, where it made a'terrible breach from top to bottom, removed 
the ſtones from the foundation, and made a deep hole perpendicular in 
the earth, that one might thruſt in a ſtaff to the wriſt, as the woman 
herſelf informed me. By the violence of it the brand-irons and legs 
thereof were ſtrained, and ſo burnt, thatupon endeavouring to ſtreighten 
them they fell a-ſunder like ruſty iron, or timber worm- eaten. The 2 
rtitionsin the houſe, which were of no ſtrong ſubſtance &eing wat- 
ſed, ſuch as they have in the country) were moved out of theirplace, 
and a "cheſt full-6f corn forced down towards the door ſome 
from here it ſtood. The bucket which the woman had in her hand, and 
the other wooden veſſels in the houſe, were all or moſt of them ſhat- 
tered, diſhes and ſpoons, &c. blown away, and after ſome days found 
m the garden, on the north-ſide of the houſe, ſplit and broken, and 
ſome yarn that was hanging in the top of the houſe was-found out of 
doors a while after; and many more diſorders than I am able to re- 
count at preſent. 

The woman has quite loſt her left eye ; the poor creature was 
ſpeechleſs for a week or nine days, and could not ſwallow. She has 
lately had a few ſtones come out from the roof of her mouth, from 
under her tongue, and other parts-inwardly : the tip of her tongue 
taken off, as far as I can gueſs, for ſhe-is ſtill liſping ; three of the 
fore teeth of the under jaw broken, with the lower lip ſlit, but now 
pretty well healed ; two of the right-hand fingers, the ſecond and third 
quite taken off, and the colour of that hand ſtill like a flame of fire. 
She has a terrible gaſh upon that ſhoulder between the joints, that once 
one might hide an egg in it, and very painful, beſides 3 or more bruiſes 
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upon the arm down to the wriſt, that ſhe is not able to lift ic up with- 
out the help of the other hand, beſides ſeveral other wounds and 
| bruiſes over great part of her body. A boy (an ideot) had his hair 
all ſinged, his face and breaſt all ſcorched with bliſters like bladders 
running from the raw fleſh, and ſeveral ſtones were taken out of his 
body and legs: two other ſmall children ſuffered greatly; only one 
girl about ten years old that ſtood at a diſtance next the door eſca- 
| ped, having her cloaths ſinged, but no other hurt done her. I had 
almoſt forgot to mention that ſeveral ſplinters of bones were taken out 
in dreſſing their wounds. It is worth obſerving alſo, that they ſmelt 
ſo ſtrong of ſulphur for ſome days that one could hardly go near 
ax hey are now free from any grievous pain, ſo that they go 
ut. 
This account was ſent me by Mr. Jenkin Jenkins a clergyman who 
lives in that neighbourhood : about half a year after I went that way, 
and viewed the breach made in the houſe and the wounds which the 
woman and her children had received by the ſtones lodged in their 
bodies, ſome of which were not then healed. The woman then gave - 
me a little piece of ſtone, which ſhe ſaid ſhe had taken out of her 
tongue about five months after this diſaſter, 


> ag 4. June 4. 1726. We had more lightning and thunder the week 
By Dr. R. Paſt, than ever has been known in that ſpace of time: and what was 


Beard.n.394. more extraordinary, it continued for nine or ten hours together with 
2 e. little or no intermiſſion, and at a great height above us. So far has 
. this been from doing any conſiderable damage ncar us, that in the 
55 9 85 of the country - farmers it had very good effects, eſpecially at 

he beginning during the heat: for the little inſects, that in ſome 
places threatned the deſtruct ion of the hops and ſome other plants, fel! 
off like bees by the ſteam of a lighted match. I know not whether 
this has been obſerved before; but I ſaw ſuch remarkable inſtances 


of it in certain ſituations, that I could not help giving this ſhort- 


* yo, 1V., Wunt of it. | CARLY. 
P.11.p. 113, XVII. In che phil. tranſ. n. 324. I have given an account of 
Concerning ſome of the moſt remarkable froſts, particularly of that great and, I 
the froſt in had. almoſt ſaid, univerſal one, in 1708. | 
Jan. 173% There I have made it ver obable that the greateſt deſcent of 
By Mr. W, 1 £m. 
Derham. the ſpirits in the thermometer was on Dec. 30, 1708, when my glaſs 
1. 417. P. 16. was Within 8 inch as low as it can be reduced by artificial freezing 
Jan. & c. with ſnow, or ice and falt: and in the late froſt it was almoſt, if not 
* altogether, as low. 1 | Wn 
Ibe freezing: point of my thermometer is ten inches (which I call 
100 degrees) above the globe of ſpirits; and the moſt intenſe freezing 
is juſt at, or very little within the ball. And on Jan. 30, about ſun- 
m the thermometer was but an inch or ten degrees above the point 


JV 
Water frozen almoſt in/lanvou/h. 


of extreme freezing; and on Feb. 3. at only half an inch or five de- 
grees. And conſidering that the thermometer I obſerved with in 
1708 was leſs accurate and differently graduated from that which I 
now have, Iam apt to think that the froſt in Feb. 3. laſt, was e- 
ther as intenſe as that on Dec. 30. 1708. For although a frigorific 
mixture ſunk the ſpirits but one tenth lower in the old thermometer, 
and about five or fix tenths in that I now obſerve with, yet I take the 
difference to be little, or none at all, by reaſon of the tenderneſs of 
the new above the old glaſs. 

And this degree of cold I take to be as exceſſive as in any of the 

rs mentioned in the ſaid tranſaction; yea, any of the years when 
the Thames at London was frozen over: I am ſure greater than in 
1716, when that river was frozen over for ſeveral miles, and booths 
and ſtreets were made on the ice, and an ox roaſted whole thereon, 
&c. For the loweſt point of freezing in 1716. was on Jan. 7. when 
the ſpirits fell to 35 degrees only of the glaſs I now uſe: bur the 
true cauſe of the freezing of the Thames that year was not barely the 
exceſs of the cold, but the long continuance of it: which was alſo 
the principal cauſe of thoſe remarkable congelations of that river in 
1683 and 1708, when I ſaw coaches driven over the ice, and large 
fires made on it, &c. | 

XVIII. Dec. 15. 1729. Coming into the hall where my ap- 
paratus is placed in the palace of the — at Stockholm, the 
weather being very cold I feared that the glaſs for ſhewing the expe- 
riment with the Carteſian devils (or thoſe glaſs figures in water, which 
by the preſſure of the air on the ſurface of the water, are'made to 
change their places and ſink to the bottom of the glaſs) would be 
in danger, if the water ſhould freeze in it. I took it down from 
the ſhelf, and was well pleaſed to ſee the water in a fluid ſtate; but 
before I would empty the glaſs, as ſome friends that were preſent had 
not ſeen that experiment, I placed my. hand on the bladder tied on the 
top of this cylindrical glaſs, which was of a pretty large ſize, 
being ſixteen inches high and three inches and a half diameter, 
containing three glaſs figures. In that very inſtant, and inthe ſpace of 
a ſecond of time, I found all the water changed into ice; when in 
the mean while two of the figures had reached near the bottom, 
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but the third, as well as they, fixed in the middle of the glaſs, fur- 
rounded with ice as tranſparent as the water it ſelf before it congealed. 
This is, in a few words, the matter of fact; but why the whole 
body of water ſhould in ſuch a ſhort ſpace of time turn into ice, is, 


in my humble opinion, not eaſily to be accounted for. | 
XIX. Antequam experimentorum recenſionem aggrediar, neceſſe erit 
ut pauca de thermometris quæ a me conſtruuntur, eorumque ſcalæ divi- 
in vacuo. By D. G. Fahrenheit, . 382. p. 78. March, 
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ſione, ut & de methodo evacuandi qua uſus ſum præmittam. Duo 

tiſſimum genera thermometrorum a me conficiuntur, quorum unum 
piritu vini, alterum argento vivo repletur : longitudo varia eſt, pro 
uſu cui inſervire debent: omnia autem in eo conveniunt, quod in om- 
nibus ſcalæ gradibus concordent interque limites fixos variationes ſuas 
abſolvant. T hermometrorum ſcala quæ meteorologicis obſervationi- 
bus ſolummodo inſerviunt infra a zero incipit & 96 gradu finitur. 

Hujus ſcalæ diviſio tribus nititur terminis fixis, quorum primus in in- 

fima ſcalæ parte reperitur, & commixtione glaciei, aquæ & ſalis ar- 

moniaci vel etiam maritimi acquiritur; huic mixturæ ſi thermometron 
immergatur, fluidum <Jus uſque ad zero deſcendit. Melius autenr 
hyeme quam ſtate hoc ſuccedit. Secundus terminus obtinetur, fi aqua 

& glacies abſque memoratis ſalibus commiſceantur ; immerſo thermo- 

metro huic mixturæ, fluidum ejus 32% occupat gradum, qui terminus 

init congelationis a me vocatur; aquz enim ſtagnantes tenuiſſima jam 
glacie obducuntur, quando hyeme liquor thermometri hunc gradum 
attingit. Terminus tertius in 96 gradu reperitur ; & ſpiritus uſque 
ad hunc gradum dilatatur fi thermometrum in ore vel ſub axillis ſani 
hominis teneatur donec perfectiſſime calorem corporis acquiſiverit. Si 
vero calor hominis febri vel alio morbo fervente laborantis inveſtigan- 

dus eſt, alio thermometro utendum cujus ſcala uſque ad 128 vel 132 

gradus prolongata eſt: vix enim credendum ullius febris fervorem 

| gradus memoratos excedere. Thermometrorum ſcala, quorum ope- 
| ebullientium liquorum gradus caloris inveſtigatur, etiam a zero inci- 

| | pit & 600 continet gradus; hoc enim circitergradu mercurius ipſe (quo · 
thermometron repletum eſt) incipit ebullire. : 

Ut autem thermometra ab omnibus caloris mutationibus-afficiantur, 
loco globulorum cylindris vitreis ſunt prædita, eo enim modo ob ma- 

Joris ſuperficiei quantitatem citius a variatione caloris penetrantur- 

Fig. 6. Nunc deſcribendus eſt modus evacuandi quo in experimentis ſequen- 
tibus uſus ſum, Globulus vitreus A, tubulo BC duorum vel trium: 
pollicum longo in extremitate C attenuato præditus, ſupra ignem calefit ; 
quo fato-tubulus.aque immergitur donee refrigefactione aeris in glo- 
bulo contenti guttulis aliquibus aque ſit repletus ; deinde iterum ſupra. 
flammam latiorem lampadis cujuſdam, vel ſupra prunas ope forcipis 
parvæ tenetur, donec aqua in globo incipiat ebullire & vapor impetu 
erumpat. Hæc ebullitio aliquantulum continuatur, quo facto globulus 
ab igne removetur & extremitati ejus flamma candelæ admovetur. 
Refrigeſcente globulo vapor ab igne rarefactus condenfatur, vaporum- 
que egreſſus paulatim diminuitur, qui poſtquam plene ceſſavit in ipſo 
etiam momento extremitas tubuli,colliqueſcit, globuluſque hermetice. 

ſigillatus & ab aere vacuus redditur. An vero hoe modo probe ab 

| | acre evacuatus fit experiri quivis poteſt, ſi nempe extremitatern, 

| | tubuli ſub mercurio diffringat, totus enim globulus mercurio replebitur 

| | ſi dif- 
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of water in vacuo. 
ſr diffractio caute fine introitu aeris externi fuerit peracta. Idem etiam 
ſub aqua perfici poteſt, ſed licet ſumma curà peragatur non tamen 
æque ſuccedet, dum enim aqua globum intrat, aer qui ſemper in ali- 
quantitate aquæ commixtus eſt ab illa in minutiſſimis bullulis 
— quæ poſtquam coiverunt ſub ſpecie bullulæ majoris in glo- 
bulo apparent. Eodem modo globus ab aere evacuari poteſt, ſi ter- 
tia, dimidia vel major pars globi aqua repleta deſideretur; deſide- 
rata enim quantitate aquæ prius impletur, & deinde poſt ebul- 
litionem aquæ hermetice clauditur. His explicatis ad experimenta 

rvenio. . 

Globulum vitreum, cujus diameter unum circiter pollicem æqua- 
bat, memorato modo ab acre evacuatum & aqua pluviatili fere ad 
dimidiam partem repletum, die ſecundo Martiz Anni 1721, frigoris 
rigori exponebam. Aeris temperies in thermometro juxta poſito gradu 
15 notabatur. Elapſo horæ us aquam adhuc fluidam in globulo 
reperiebam, cujus rei cauſam eſſe arbitrabar quod aqua nondum bene a 
frigore eſſet penetrata; ut autem omnis tolleretur ſcrupulus globum 
per totam noctem aeri expoſitum reliqui. Sequenti die ad horam ma- 
tutinam quintam aquam adhuc fluidam inveni, & liquor thermometri 
eundem: adhuc notabat gradum: cujus improviſt phœnomeni cauſam 
aeris abſentiæ tribuebam. Ut conjecturæ veritas innoteſceret diffregi 


tubuli extremitatem ut ſpatium vacuum globuli aere repleretur, quo 


facto tota a quæ maſſa celerrime tenuiſſimis glaciei lamellis permiſceba- 
tur. Prius * hujus experimenti repetitio fieret, alio experimento 
explorare volui an hæ lamellæ glaciales aquæ innataturæ eſſent; qua- 
propter globum diffregi partemque aliquam glacici aquz vitreo poculo 
contentæ inject, illamque aquæ innatare vidi. 

Dum autem forte oculos admodum brevi temporis intervallo in alium 
quendam direxeram locum, lum reſpiciens totam aquam glaciali- 
bus lamellis permixtam cernebam, manente tamen adhuc in interſtitiis 
lamellarum plurima aquæ parte fluida. Thermometron. huic mixture 
impoſitum 32% notabat gradum. Hæc phoenomena attentius con- 
templari cupidus, experimentum duobus aliis globuhs repetere decrevi: 
quos præparatos ut ſupra per horæ ſpatium aeri externo expoſui, 


liquor autem thermometri interea jam 20m attigerat gradum. Elapſa 
hora aquam in ambobus globulis adhuc fluidam inveni; at poſtquam 
vacuum globuli ſpatium aere iterum repletum erat, citiſſime etiam aqua 


(ut prius) lamellis, glacial ibus permiſcebatur, quarum generatio tam 
ſubita erat ut eam vix oculis aſſequi poteram. Et quoniam lamella- 


rum generatio que in poculo vitreo erat facta obſervationem meam 


effugerat, hinc maxime curioſus eram illarum generationem paulo at- 
tentius contemplandi. Priuſquam autem gl m alterum diffrin- 


gerem, aquam memorato poculo contentam a lamellis glacialibus ſe- 
|  paraviz. quo facto globulum diffregi & glaciem in globo generatam 
9 he 32 aque | 
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aquæ injeci. Glacies injecta quidem aquæ innatabat, ſed lamellarum 
generatio in poculo — 4 a me expectabatur. Ob negotia quædam 
experimentorum continuationem advenienti dedicavi nocti. 

ſtquam advenerat, hora undecima tres globulos ſævierti gelu expo- 
Fai, Horum duo ad dimidiam circiter partem aqua erant repleti, 
reſidua parte vacua ; in tertio vero quarta circiter pars erat vacua. 
Aeris temperies in thermometro 26 notabatur — Hora quarta 
matutina eandem aeris temperiem thermometro deprehendi, & aquam 
in duobus globulis qui tantum pro dimidia parte aqua erant repleti 
adhuc fluidam inveni : in tertio autem aqua congelata, globus diffrac- 
tus erat. Glacies minutiffimis fed admodnm paucis permixta erat bul- 
lulis, pelluciditaſque ejus maxime perturbata apparebat & confuſæ 
chryſtallizationi alicujus ſalis ſimillima. Hujus experiment ſucceſſum 
infelicem inviſibili cuidam fiſſuræ tribuebam, qua aer externus introi- 
tum invenerat atque ita aquam congelaverat. | 

Magno adhuc flagrans deſiderio lamellarum generationem in poculo 
vitreo attente contemplandi, vas vitreum e cubiculo in illam afferebam 
cameram ubi hæc experimenta fiebant; dum autem ſcalas paucas 
quæ ad illam ducebant cameram aſcendere volebam, deficiebam ſcalam 
aliquam pede bene attingere, quo facto aqua vitro contenta ruditer 
commovebatur, atque eo ipſo momento tota ejus maſſa plurimis per- 
mixta apparebat glacialibus lamellis. Hoc caſu edoctus ſum glaciem 
in aqua fatis frigida agitatione produci = 3 cupidus inde eram ex- 

rimento explorare an aqua etiam in ſpatio vacuo agitatione conge- 

ſceret. Poſtquam igitur globulum aliquantum agitaveram magna 
animi voluptate eundem conſpexi eventum, ſimulque judicij errorem 
agnovi, quod nempe abſentiæ aeris fluiditatem aquæ attribuiſſem. In- 
terea thermometron indicabat gelu multum langueſcere, liquor enim 
jam ad 28 aſcenderat gradum; cito igitur manu diſſolvi glaciem, 
globulumque unum iterum aeri expoſui, erat enim alter caſu diffractus. 
Relicto globo per dimidium circiter horæ ſpatium, gelu adhuc magis 
remittere obſervavi, thermometri enim liquor jam ad gradum 3 aum 
pervenerat. Et quoniam verebar ne remiſſione frigoris experimenti 
repetitio vana futura eſſet ſi diutius globulus aeri relinqueretur expoſi- 
tus, hinc ipſo tempore agitatione globuli aquæ congelationem tentavi; 
ſed licet fortiter agitaretur ne vel minima tamen congelationis appare- 
bant indicia. Cum vero hoc modo omnis ſpes evanuerat, adhuc ex- 
periri volebam an congelatio ſucceſſura eſſet fi ſpatium vacuum 
globuli iterum aere repleretur. Diffracta igitur extremitate tubuli mi- 
nutiſſimæ glaciei ſpiculæ per totam aquæ maſſam diffuſe genera- 
bantur, quæ circumrotatione aquæ ſuperficiem petebant, amæœniſſi- 
mumque ſpectaculum reflectione luminis ab earum politis ſuperficiebus 
Præbeb ant. | 
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Obſervations on the figures of ſnow. 


XX. == 30. 1723. à little paſt nine in the morning, weather cold, 
wind S. W. but not very high, barometer above thirty inches, I faw 
that pretty phænomenon of the ſtar- like ſnow and though upon com- 
paring my obſervations afterwards with thoſe of Deſcartes, Dr. Grew, 
and Mr. Morton, I find I have but little to add upon the ſubject, yet 
as I obſerved the progreſs of nature in this ſort of cryſtallization with 
x great deal of pleaſure, I hope an account of it will not be diſa- 

ceable. 

I ſhall begin with the moſt ſimple figures A and B, of which the 
former is a roundiſh pellet of ice; the ſecond a ſmall oblong body with 
parallel ſides, and often as fine as a hair. Of this latter kind the flakes 


of ſnow chiefly conſiſt ; and though they look white to the eye, yet 


when viewed with a ſmall magnifier of a microſcope they appear hke 
ſo many tranſparent needles of ice thrown together without any man- 
ner of order. * 

The next figure is C, in which the pellet has ſhot out ſix of thoſe 
ſmall bodies of equal length and ſet at equal angles: of this kind I 
ſaw a conſiderable number. 

The next ſtep in the cryſtallization is D, in which thoſe bodies are 
lengthened and have ſhot out a great many more from their ſides, at 


equal angles, but unequal lengths, as growing continually ſhorter and 


ſhorter till they terminate in a point: I meaſured ſome of theſe and 
found them to be about one quarter of an inch in breadth. I ſaw but 
very few of them in perfection, for the collateral ſhoots were ſo ex- 
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Fig. 7. 


quiſitely fine as to be liable to be broken in their fall, or confounded - 


together by rhe leaſt degree of heat. 


Of the next kind, E, I ſaw a very great number, which being 


examined * the ———— yur appeared to be only the former in 
diforder. 'Fheedges of theſe were in general very andy but ſome 


3 them happened to be ſo indented as to look like the jagged leaves 
of plants. | 


The next kind, F, had twelve points regularly diſpoſed, and pro- 


bably might conſiſt of two of the former ſo joined together as to cut 


their angles ly. 


Perhaps alſo thoſe Mr. Morton deſcribes as conſiſting of radij 


which inſtead of terminating in a point grow bigger as they advance 
from the centre, might be formed from two of the kind, C, fo joined 
at the centre as to cut each other's angles unequally ; for in the pro- 
greſs of the cryſtallization theſe radij would quickly unite. 


Laſtly, that fort which Deſcartes compares to roſes, and of which. 
he has given a figure in his treatiſe of meteors, may be nothing but 


the kind E, when the points are rounded off by being gently thawed, 


I propoſe theſe things only by way of conjecture ; . becauſe as 
the ſmall drops of water may be impregnated with very different 
theſe figures 

may 


particles in the air, it is not eaſy to determine whether 
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May not be the reſult of a. cryſtallization quite different from the 
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former. 

I ſaw but very few figures of twelve points, and thoſe moſtly im- 
perfect in one reſpect or. other. | 

XXI. 1. It is the opinion of diverſe skilful naturaliſts, particularly 
Mr. Fr. Willughby and Mr. Ray, that the ignes fatui are only the 
ſhining of a great number of the male-gloworms in England, or of the 
pyrauſtæ in Italy flying together, but I have good reaſon to think 
that inſects are not concerned in the ignes fatui from the following ob- 
ſervations 3 the firſt I made myſelf, and the others I received from 
Italy by the favour of Sir Tho. Dereham. 

In a valley between rocky hills, which I ſuſpect might contain mi- 
nerals, in ſome boggy ground near the bottom of thoſe hills, ſee- 
ing one in a calm, dark Night, by gentle approaches I got within 
two or three yards of it and viewed it with all the care I poſſibly could. 
I found it frickin about a dead thiſtle which ſtood in the field, till 
a ſmall motion of the air, cauſed only by my approaching it, made 
it skip to another place, and thence to another and another. 

The male-gloworms I know emit their ſhining light as they fly, 
in order to diſcover and woo the females ; but I never obſerved them 
fly together in ſo great numbers as to make a light equal to an ignis 
fatuus. And I was fo near it, that had it been the ſhining of glo- 
worms, I muſt have ſeen it in little diſtinct ſpots of light; but it was 
one continuous body of light, ſo that in my opinion it was a fired 
vapour. 8 
1. The obſervations which Sir T. Dereham procured for me in Italy, 
are contained in the following letter written to him by Dr. Giac. 
Barth. Beccari. 

What I now offer concerning theſe fiery appearances, is the re- 
fult of many converſations with ſeveral experienced travellers, men 
of learning and reputation, whoſe ſincerity I had no reaſon to 
miſtruſt. For my own ſatisfaction I have made it my buſineſs to 
ſpeak with ſuch as travelled much in the mountains, and with others 
that obſerved them in plains, on purpoſe to ſee whether the difference 
of the place made any in the appearance. I find upon the whole that 


they are pretty common in all the territory of Bologna. To begin 


with the plains, they are very frequently obſerved there; the coun 

people call them Cularſi, perhaps from ſome fancied ſimilitude to 
thoſe birds, and becauſe they look upon them as birds, the belly and 
other parts of which are reſplendent like our ſnining flies. They are 
moſt frequent in watry and moraſſy ground, and there are ſome places 
where one may be almoſt ſure of them every dark night. In the 
fields near the bridge Della Calcarata, in a common belonging to the 
pariſh of S. Maria in dono, north of Bologna, one of theſe fiery 
appearances is very often obſerved to move a- croſs the fields coming 
from another bridge called Della foſſa quadra. There is another of 


them 
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them in the fields of Bagnara almoſt eaſt of Bologna, which ſcaree 
ever fails to appear in dark nights, particularly when it rains or ſnows, 
as alſo in cold and froſty weather. Both theſe are very large; and 
am aſſured, that ſometimes their light is equal to that of one of 
our ordinary faggots, and that it is ſcarce ever leſs than that of the 
links which our _ people make of hemp-ſtalks to uſe when 
they travel at night. That at Bagnara appeared not long fince to a 
entleman of my acquaintance as he was travelling that way; it kept 
= company for a mile or better, conſtantly moving before him 
and caſting a ſtronger light on the road than the link he had with 
him. | . 
I believe there may be many more in other plains as large as 
two, though at preſent I have not been able to get certain in- 
formation of any. Leſſer ones there appear many, ſome of 
them giving as much light as a lighted torch, and ſome no bigger 
than the flame of a common candle, Of theſe I am aſſured a 
ood many have been ſeen in the fields of Bariſella. All of them re- 
emble both in colour and light a flame ſtrong enough to reflect a 
luſtre upon neighbouring objects all round, They are continually in 
motion, but this motion is various and uncertain. Sometimes they 
riſe up, at others they fink, diſappear of a ſudden, and appear again 
in an inſtant in ſome other place. Commonly they keep hovering a- 
bout ſix foot from the 2 As they differ in largeneſs ſo they do 
in figure, ſpreading ſometimes pretty wide, and then again contract- 
ing themſelves. Sometimes breaking into two, and ſoon after join- 
ing again; ſometimes floating like waves, and dropping as it were 
ſparks of fire. I have been aſſured that there is not a dark night 
all the year round that they do not appear. And in the middle of 
the winter, when the weather is very cold and the ground covered 
with ſnow, they are obſerved more frequently than in the hotteſt ſum- 
mer. The gentleman who obliged me with an account of that at 
Bagnara told me, that if I had a mind to ſee it my ſelf I might be 
ſure of finding it if I went thither in very cold weather. Nor doth 
either rain or ſnow in any wiſe-hinder their appearance; on the con- 
trary, they are more frequently obſeryed and caſt a ſtronger light in 
rainy and wet weather. This laſt circumſtance indeed hath been ta- 
ken notice of by ſome writers, and among the reſt, if I remember 
right, by the learned Gaſſendi. Neither doth the wind much hurt 
them, though one ſhould think that if it was a burning ſubſtance like 
common fire it ſhould either be diſſipated in windy weather or extin- 
guiſhed by rain. But ſince they do not receive any damage from wet 
weather, and ſince, on the other hand, it hath never heen obſerved 
that any thing was thereby ſet on fire, though they muſt needs in 
their moving to and fro meet with many combuſtible ſubſtances, 
it may be very reaſonably inferred that they have ſome reſemblance to 
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that ſort of phoſphorus which indeed ſhines in the dark but doth: 

not burn any thing like common fire. Nor 1s there any thing ex- 
traordinary in this, any more than in other fiery appearances which. 

am informed are likewiſe pretty common, and agree with the 1gnes. 

fatui in having only the ſplendor and appearance of fire without the 

quality of burning, but differ from them in many other particulars. 

Such a phznomenon was obſerved by a clergy-man of Bologna one 
ſummer's evening near ſome country houſes. The flame ſeemed to- 

him ſo ſtrong that he called aloud to put it out, for fear it ſhould 

reach a hay-loft and a heap of hemp that lay not far from it; but 

| when he came to the very place where he had firſt ſeen the flame, he 
1 could not perceĩve the leaſt footſtep of fire, though there lay a good 
deal of combuſtible ſtuff all thereabouts, which would have eaſily taken 
fire if there had been any thing of an actual flame upon the ſpot. The 
ſame gentleman told me that in a very dry fummer he obſerved in 
the middle of ſome other fields of his own, for ſeveral evenings to- 
gether, a pretty conſiderable flame on the ground nearly in the fame 
place, and that having reſolved to go e nearer view of it 
the next evening, it dic not appear for that time; that, however, he 
went to the place where he had before ſeen it and fat himſelf down on 
the ground, but could not obſerve the leaſt mark that any fire or flame 
had been in that ſpot, nor feel any heat in the ground any more 
than in other places; only he ſaw ſome flight flames arifing out of 
the earth hard by, which diſappeared as ſoon as they came into the 
open air. It is well known to ſuch as travel on horſeback at the be- 
ginning of the night in the heat of ſummer, that when they tra- 
verſe the dry beds of rivers and with their horſes feet break thoſe ſandy 
grounds that have been all day long ſtrongly heated by the ſun, there 
riſe up ſome bluiſh flames which very often fright the horſes. This. 
113 is moſt common in thoſe places where the water hath; 
eft behind a kind of a chalky ſediment or fat earth, which drying 
afterwards forms a thick hard cruſt.. So likewiſe if in the heat of ſum- 
mer you travel in dark nights, either on horſeback or on foot, over the 
burnt-up ground of ſome fields, you ſhall ſee flames break out of the 
ground almoſt at every ſtep.. All theſe fires and' flames have- indeed 
the light and. ſhining, but not the burning quality of fire. And this 
is the onl Ong they have in common with the ignes fatui, differing; 
very much in other reſpects, particularly in not appearing at all ſeaſons. 
of the year, and moſt frequently in the winter, as the others do. 
=— Thus far what I could learn concerning the Will-with-a-whiſp, as it 
| hath been obſerved in the plains. As to the appearance of this phæ- 
| | nomenon in niountainous parts, by what I have hitherto been able to 
learn they differ in nothing elſe but in largeneſs; and all thoſe I con- 
verſed with that ſaw them in the mountains agree that they never ob- 
ſerved any larger than the flame of an ordinary candle. Nor do 

| | thoſe 
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thoſe that live in the mountains call them Cularſi, which name is per- 
haps uſed only by the countr ; people in the plains for thoſe lar 
ones above deſcribed. The d; erence of the air and foil may, 2 
ought I know, contribute a great deal towards the different ſize Acheſe 
appearances; at leaſt all that I can offer material at preſent with re- 
rd to their largeneſs is, that thoſe grounds where we obſerve the 

rgeſt fires, as at Bagnara, are what they here call ſtrong ground 
(terreni forti) being a hard chalky and clay foil, which will har- 
bour the water a long while, and is afterwards in hot weather very 
apt to break into large cracks and fiſſures; whereas on the contrary, 
thoſe ſoils in the mountains where they obſerve the ſmall fires are 
what they call ſoft or ſweet ground (terreni dolci) being general! 
ſandy and of a more looſe contexture, which do not keep the water 5 
long as the others. Of that ſort alſo is the ſoil in the above-mentioned 
plains of Bariſella, where about 7 or 8 years ſince they obſerved a 
good number of the ſmalleſt ignes fatui in the fields, within the com- 

aſs of about three miles. According to the beſt informations I have 
—. been able to procure, theſe lights are great friends to brooks 
and rivers, being frequently obſerved along the banks of them, per- 
2 becauſe the air carries them thither more readily than any e 
elſe. In all 2 92 their 3 i" feng of 75 
appearance, their diſappearing, ſometimes very ſuddenly, their light, 
tha height they riſe to, and their not 5 affected either by 55 or 
cold weather, they are the very ſame with the Cularſi above deſer 
or the large Will-with- a- whiſp obſerved in the plains. 

I cannot forbear adding the following curious and ſingular obſer- 

vation made by a very accurate and knowing gentleman. Travelling 


ſometime in March, between 8 and ꝗ in the evening, in a mountain- 


ous road not far from our Lady del ſarſo about ten miles ſouth of Bo- 
logna, as he approached a certain river called Rioverde he perceived 
a light which ſhone very ſtrongly; upon ſome ſtones that lay on the 
—— It ſeemed to be about two foot above the ſtones and not far 
from the water of the river. In figure and largeneſs it had the a 
nce of a parallelopiped, ſomewhat above a Bologneſe foot in 
ngth, and about half a foot high, its longeſt ſide lying parallel to 
the horizon: its light was very ſtron Ack that he could very 
plainly diſtinguiſh by it part of a neighbouring hedge and the water 
in the river; only in the eaſt corner of it the light was E faint 
and the ſquare figure leſs perfect, as if cut off or darkned by the ſeg- 
ment of a circle. The gentleman's curioſity tempted him to examine 
it a little nearer; in order to which he advanced gently towards the 
place, but was ſurprized to find that inſenſibly it changed from a bright 
red to a yellowiſh, and then to a pale colour, in . as he 
drew nearer, and that when he came to the place it ſelf it was quite 


vaniſhed. Upon this he ſtepped back, and not only ſaw it again but 
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found that the farther he went from it the ſtrorger and brighter it 
grew z nor could he upon narrowly viewing the place where this fiery 
appearance was, Perceive the leaſt blackneſs or ſmell, or any mark of 
an actual fire. Ihe ſame obſervation was confirmed to me by another 
entleman who frequently travels that way, and who aſſured me that 
be had ſeen the very ſame light five or ſix different times in ſpring 
and autumn, and that he had always obſerved it in the very ſame ſhape 
and the ſame place, which to me e difficult to be accounted 
for. He told me farther that once he took particular notice of its 
coming our of a neighbouring place and ſettling it ſelf into the figure 
above deſcribed. How it comes to paſs that the nearer one approaches 
to theſe or the like fiery appearances the fainter they grow, till at laſt 
they diſappear totally, I own my ſelf at a loſs; but I cannot help 
thinking that there is ſomething in it analogotis to what we obſerve in 
fogs and clouds, which at a diſtance have indeed the appearance of 
.very thick bodies, but are found more rare as one gets into them, 
Nor is it improbable, as they muſt be ſomething very thin and ſubtle, 
that upon. the approach of groſſer bodies with their atmoſpheres, they 

are actually driven away. | 
This is the ſubſtance of what I have been able to gather from ſe- 
veral accounts relatiog to the ignes fatui; but as to the cauſes of them 
I will not pretend to aſſign any: I ſhall only add chat all who ever ſaw 
any of theſe appearances agree that they caſt a light quite different from 
that of the ſhining flies; and if you reflect on the ſeveral circumſtan- 
ces above related, I believe you will find that they are not eaſily, 
if at all to be ſolved by that hypotheſis | | 
A deſcription ©, XXII, 1. The appearance of the meteor was very nearly the ſame 
2} the great with us here at Cambridge as with you in Yorkſhire, excepting that 
1 the triangular ſtreams of light were not ſo permanent as you ſeem to 
1715. By deſcribe them, and the point to which they all converged was diſtant 
Ar, Rog. from the zenith about 20 degrees; its azimuth lying between the ſouth 
Cotes te Dr. and the eaſt at about 10 degrees from the ſouth, towards which point 
ms age of the compaſs the wind tended. The poſition of this point of con- 
' May, & c. vergence may be more accurately determined if there be occaſion: for 
1720. at a quarter after 7, when the ee to us was in 1ts greateſt per · 
An 9. IV. fection, it lay nearly in the middle between the two bright ſtars in the 
. 7. 138. heads of Caſtor and Pollux. I am told that ſome ſtreams were ſeen 


to ſhoot forth immediately after ſun- ſet, and that they did not per- 


fectly ceaſe till about three or four in the morning. | 

It wasafter 7 before I had notice of this uncommon fight. Ar firſt 
IRA only two or three of the triangular ſtreams towards the north 
and north-welt : theſe were not of long duration, but were fucceeded 
by others which appeared and vaniſhed again by turns, ariſing from 
and aſcending up to places in the heavens of very different altitudes. 
above the horizen. From the time I began to view them they con- 
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tinued to aſcend more and more copiouſly, being propagated ſtill fur- 
ther and further from the north towards the weſt and eaſt, and di- 
rected always to the heads of Gemini, till at length when they ſeemed 

almoſt to meet at the point of convergence, they began to aſcend u 
towards it from the ſouthern parts alſo and all around it; Ar ani: & 
that at a quarter after 7 we had a perfe& canopy of rays over us. The 
bottom of this canopy did no where reach down to the horizon; for 
near the north, where it deſcended the moſt, its altitude was about 
10 or 15 degrees; and near the ſouth, where it deicended the leaſt, 
its altitude was about 40 degrees. It remained in this ſtate about 2 
minutes, during which time we ſaw ſeveral colours, ſome fainter and 
more permanent, others brighter but quickly vaniſhing. Thus in 
the welt I obſerved the rays to be tinged for fome conſiderable time 
with an obſcure and heavy red; and in one of the brighteſt ſtreams at 
another time there ſuddenly broke out a very vivid red which was 
ö inſtantly and gradually ſucceeded by the other priſmatic colours all 
| vaniſhing in about a ſecond of time. Theſe colours affected the ſenſe 
ſo ſtrongly that I thought them to be more intenſe than thoſe of the 
brighteſt rainbow I had ever ſeen. A ſmall time before the appear- 
| ance loſt. its perfection we were ſurprized to obſerve a ſhaking and 
4 trembling of the ſtreams chiefly in their 4 parts, during which 
their convergence was confounded, and the whole heaven ſeemed to be 
in a convulſion. At the ſame time I could perceive waves of light 
q towards the north which moved upwards, and in their motion croſſed 
4 the ſtreams lying parallel to the horizon. Theſe waves were dif- 
4 ferent from thoſe broad ones which you mention and which I alſo took 
, notice of. Their breadth ſeemed to be about a degree, their length 
| about go degrees; and I can compare them to nothing better than to 
thoſe ſlender waves upon the ſurface of ſtagnant water which are made 

by caſting in a ſmall ſtone. | | 
About ſeven or eight years ago I happened to ſee a meteor which it 
will be of uſe to deſcribe to you. Along the horizon in the north 
there lay a white, luminous and ſeemingly denſe. matter in the form of 
a cloud repreſented by a b e d; the length of it, a b, was about 10 Fig. % 
or 15 degrees. From this there aroſe directly upwards pointed ſtreams 
of the like luminous and white matter, which yet did not appear in 
any part of it to be ſo denſe as the former, and grew gradually more 
and more rare in its upper parts ſo as to vanilh almoſt inſenſibly at the 
points. There was ſome little difference in. the height of theſe ſtreams, 
but they generally aſcended up to about 4 degrees above the horizon. 
They were very numerous and contiguous to each other, and ſeemed 
to be compoſed of very ſiender parallel filaments or rays. This was 
the common appearance, and the only remarkable thing which I far- 
ther obſerved was, that ſometimes a fire or flame would break out in 
che cloud, a b c d, and move along it in een mene: the 
b orzon: 
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to each other, but all inclined to the plane of the hoop; hold this 


A deſcription of the great meteor, 17 15. 


horizon: and during this motion a pointed ſtream directly over the 
fire ſeemed to run along with it, and to paſs by the other more fixed 
ſtreams to which it always kept it ſelf parallel. 

I am perſuaded that the late appearance was of the ſame kind with 
this which I have now been deſcribing. For let AB repreſent the 
plane of the horizon, C the place of the ſpectator, E F a fund of va- 
pours or exhalations at a conſiderable height above us, diffuſed eve 
way into a large and ſpacious plane parallel to the horizon. This 
fund of mixt matter by fermentation will emit ſtreams from it ſelt, 
ſuch as EG, FH, &c. which, if the wind be perfectly ſtill, will aſ- 
cend perpendicularly upwards; if it be boiſterous and irregular, they 
will be blended and confounded together; but if it be very gentle and 
uniform, as it was at the time of our appearance, they will be in- 
clined towards the point of the horizon which is oppoſite to that from 
which the wind blows. Now it ADB repreſent the concave of the 
heavens and a line C Dbe drawn parallel to the columns EG, FH, &c. 
*tis certain by the rules of perſpective that theſe columns will appear 
upon that concave to converge all around towards the pong D: thus 
the column E G will ſeem to ariſe from the point e, to aſcend up to g, 
and to take up the ſpace eg; and in like manner the arch fh will 
be the projection of the column F H. From hence it is evident 
that the reaſon why the triangular ſtreams aſcended at firſt only from 
the northern parts of the heavens was this: the fund of matter E F 
was not yet arrived by its motion to the line CD. After it had paſ- 
ſed that line it is plain they muſt appear to aſcend from all quarters. 
A great number of columns being therefore diſpoſed to emit light at 
the ſame time, cauſed that perfect canopy which I deſcribed above. 
The reaſon why that canopy deſcended lower in the north than in 
the ſouth was this; the ſhining columns which had not yet paſſed 
the line CD were more numerous and more remote from it than thoſe 
which had paſſed it: for if the point E be farther diſtant from 
CD than the point F, the arch Ae muſt needs be leſs than the arch 


Bf. An irregular guſt of wind blowing upon and ſhaking the columns 


was (I ſuppoſe) the cauſe of that trembling which appeared in the 
triangular ſtreams, and the cauſe alſo which deſtroyed that fine ap- 


pearance of the canopy. The ſlender circular waves ſeen at the 2 


time might alſo be explained from the ſame cauſe. I need not detain 
you any longer by endeavouring to make out ſome other particulars 


of this unuſual ap ce. However I will mention a very eaſy con- 
trivance by which thething may be tolerably well r 


epreſented to view. 


Take a hoop and round t it faſten ſeveral ſtreight ſticks lel 
Plane parallel to the horizon, and in that poſture move it with the 


Kicks over a candle; the ſhadows of the ſticks upon the ceiling of 
your room will converge to a point not directly over the candle 


( as 


they 
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they would have done, had the ſticks been perpendicular to the plane 


of the hoop) but to the point in which a line drawn from the 
candle parallel to the ſticks ſhall interſect the plane of the ceiling. 
2. It began about 10 a Clock, but nothing very remarkable ap- 4 luminous 
red *till about half an hour after 11, when I was called out to ſee it Pprarance in 
bes the ſervants who had been looking at it about half a quarter of an 71,7 A 
hour, and told me it looked juſt Hike fire. But it appeared firſt to 12. 1743. 
me in long ſtreams of light of a round body, as at A, and very By Ph. 
bright, though ſome were coloured, as at A 2. They came before Percival,f/4; 
the wind which was then weſt, as near as I could gueſs, there not EE 
being a cloud in the sky, and the brighteſt moon I have known. 1720. 
We had rain about 5, 2 at 6 the night was clear. The Streams Fig. 10. 
of light A A moved very flow (there being little wind) but as they 
moved they joined, and ſwelling out in the middle formed them- 
ſelves into the figure 5 B, continuing to advance ſlowly in that Fig. 11. 
ſhape for about a minute, when the two ends þ & approaching each 
ether, as deſcribed by the pricked lines, the advanced part B ſud- 
denly and with great ſwiftneſs ran back, and joining itſelf with the 
ends h formed the figure C, quivering in the upper part and dart- Fig 12. 
ing down perpendicularly in ſharp points, as at DDD; and its co- 
tour from a bright light changed into thoſe of a rain-bow, but much 
fainter. It continued thus about a minute, and then the ſharp points 
DDD gathering themſelves up into C, it changed again into a 
ſquare ſheet of light, as at E, and ſwelled out at F, as before at B; 
and advancing leiſurely repeated the fame ſcene as before, till it 
ſeemed at a great diſtance to diſperſe itſelf. into ſmall thin light 
clouds; though it is probable that to thoſe who ſaw it in a like ſi- 
tuation, as it travelled, it might make the fame appearance as it did 
to me. I was very particular in obſerving it, and the next morning 
drew it, and I think very exactly. I ſhould have continued longer 
to look at it, though I ſtaid above a quarter of an hour, but it was: 
exceſſive cold. The beginning of it was very like the Aurora Borea- 
lis, which has been very frequent here this winter. | 
3. Erant ſolito plures phaſmatum tractus, arcus nimirum albican- — 9 
tes & reliquo cœlo (ſereno utique ac tranquillo) lucidiores, quatuor / 717 agg 
ad minimum aut tres, mediocribus tenebrarum intervallis diſtincti, /, 
& unus ſupra alterum poſiti. — — autem rariſſimum adſpectuque br. 20. 1717. 
jucundum, dictorum arcuum diſſantiæ ſub ipſa Cynoſura maximæ — ; 
( infra quam ſupremus quidem ultra viginti & ſex gradus non con- „ * 1735 
fiſtebat, quippe per quem ſtella Urſæ majoris Dubbe leviter ſubinde Oct. & c. 
tranſparebat ) verſus horizontem utrinque ſenſim decreſcebant, do- 72 
nec illi tandem in ipſis orientis occidentiſque cardinibas mutuo ſeſe 
interſecarent, haud ſecus quam in artificiali globo meridiani ad po- 
los æquatoris convergere cernuntur. Candid1 iſti arcus ſeu ſemicir- 
culi maximam partem ex ſtriis diſtinctis & ad horizontem normalibus 
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.conſtabant, præſertim in ſummitate, vel ſub ipſo ſeptentrione; ad 
latera lux debilior conſpiciebatur ac ſubobſcura. | 
Striarum geminus erat motus, horizontalis unus, alter perpendi- 
cularis : hic minor longe & tardior, ut vix circularem arcuum for- 
mam turbaret ; ille varius ſimul atque celerrimus, ab oriente in occi- 
dentem, & retro. Quoties autem ſtriæ plures, quod ſæpius accide- 
bar, a contrariis venientes plagis ſibi invicem occurrebant, ſive id in 
medio arcu, ſive alibi fieret; toties, quaſi ex illa radiorum mixtura 
ſeu multiplici interſectione proveniens colorum pulcherrima apparebat 
varietas, & quidem ordine prorſus eodem atque in priſmate vitreo, 
explicatis ſolique abverſis avium minorum pennis, aliiſve corporibus 
ſimilibus colores produci ſolent. 14-1 

Hinc vero dari occaſio poterit adhuc de opticis phænomeni ra- 
tionibus, cum Carteſio de meteoris oP. vij. §. 18. cogitandi; ſed 
neque tamen ideo ſubtiliori materiæ ſulphureæ in regione aeris infe- 

oh riori accenſæ omnem denegari poſſe locum exiſtimamus. Ipſt enim 
vid. ſutra alias ſæpius, præſertim in chaſmate an. 1716. d. 17 Marti “ heic longe 

p. 
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60, illuſtriori quam in Anglia, Gallia, Germania, alibi, per totam noc- 
tem viſo, colores multo plures, necnon ſuſurros & ſibilos, quales ex- 
citari a focali flamma ſolent, obſervavimus. Forſan autem duo di- 
verſa ſtatuere luminis borealis genera oportet: unum meteoron igne- 
um ab effluviis & exhalationibus; alterum mere paraſtaticum, ex di- 
verſunoda ſolarium radiorum refractione & reflexione, ſive in gla- 
cialibus quibuſdam lamellis, ſtelluliſve atmoſphæræ regionem excel- 
ſiorem occupantibus facta, ſive etiam in maribus quibuſdam ad ſep- - 
tentrionem, indeque nobis ex nubibus communicata, ortum. Cegte 
poſterius ſingulari experimento illuſtrari poſſe videtur, quod occa» 
| ſione jam deſcripti phaſmatis (cui tamen ſimile vidimus an. 1716. in 
Februario hora veſpertina 9. ex duobus ejuſmodi arcubus ſemicircula - 
j | ribus, ſed minus ſtriatis & ſupra borealem horizontis plagam elevatio- *® 
| 
| 


( 


| 
{ 
| 
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ribus, conſtans) inventum factumque, huc redit. 
Si lamina ſumatur ſtannea longitudinis latitudiniſque arbitrariæ, : 
eademque acuto & fortiori cultro, uno ductu ſecundum longitudinem 7 
i | 7 univerſam, donec tota ſtriata facta fuerit, raſa, manu ita teneatur, 
il ut ejus planum cum lucente candela & obſcuro pariete tabulave æ- 
quales faciat angulos; deinde autem variis modis incurvetur & tor- 
3 "IR queatur, ipſam nune concavam nunc convexam parieti vel tabulæ 
| obvertendo, tardius ad Jubitum aut celerius : — ſupra recen- 
fitis admodum ſimilia ſpectaculo non injucundo repræſentabuntur. 
| 2 Quid ſi utriuſque generis lumen forte al iquando una exiſtere, atque 
| unum cum altero coincidere dicamus, ut neutrum alterius cauſſa ſit 
| aut effectus, ſed ambo ad noctem illuminandam terroremque ſpecta- 
! | toribus incutiendum concurrant ? —— enim ſæpiſſime 
\ quidem lumen horizontale, zonas videlicet candentes, nunc nudas 
(imo per ipſum fere zenith tranſeuntes, quas cum galaxia, utut non 
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m latiori, ob ſimilitudinem vulgus confundere ſolet) nunc colum- 
nis, pyramidibus inverſis aliiſque figuris variis ſtipatas, fed citra om- 
ne aeris, ut ita dicam, incendium; ita nec raro hoc fine illis vel an- 
tecedentibus vel concomitantibus, apparentiis diſtincte notatis, vidi- 
mus : quamvis etiam e regione quadam cceli, nude primum candente, 
tandem ferventiſſimas faces, ſive per ſolis radios in glacialibus Oceani 
partibus, ceu in ſpeculis quibuſdam cauſticis, reflexos, five alio quo- 
cunque modo accenſas, ad zenith & ſuper totum nonnunquam hemi- 
ſphærium evolaſſe fatendum fit. 
Sed genuinas veraſque phænomeni hujus admirandi cauſas vix cui- 
quam certo invenire prius licet, quam plurimarum in diverſis terræ 
locis una habitarum obſervationum rite inſtitui queat comparatio; 
unde ante omnia conſtet, num lumen iſtud in remotioribus etiam lo- 
cis ſub eodem altitudinis angulo conſpiciatur; num quod heic hori- 
zonti parallelum, alibi verticale ſit, & id genus alia; verbo, utrum 
unus idemque ſit arcus qui in diverſis locis conſpicitur, an quemadmo- 
dum in iride, ita quoque heic, quot in terra ſpectatores, tot arcus 
in ccelo. 
4. Sept. 5. 1718. circa hor. x. phænomenon delineatum fig. 13. Fig. 13. 
obſervatum fuit Lennæ regis, in puncto boreali. Obſervations 
Sept. 6. circa horas vill & x. perplures luminis columnæ ſimiles 7% Aurora 
ſupradeſcriptis (a a) obſervabantur, non æque lucidæ ac pyramides nocte Bei as 


. Lynn Regis i 
præcedente obſervatæ quæ ferebantur verſus orientem, hæ vero ad Norfolk from 
occidentem. 


Sept. 5. 1718, 
Sept. 11. perplures iſtiuſmodi columnz iterum conſpiciuntur cum 4 Pet. 23- 
motu occidentali. pan, 


Sept. 13. circa horam xi. aurora borealis lucidior ac altior fuit lon- Raftrick. 
gioribuſque pyramidibus adornata quam adhuc obſervata fuerat. Adeo #.376. 5. 300, 
lucebat hac note ut characteres in libro legerentur, March, & c. 

Oct. 11. circa horas x & xi. Aurora borealis lucidior quam un- 
quam fuit ac coruſcationibus pyramidalibus interſperſis, haud multum 
abſimilis phænomeno prius 9 5 Sept. 5. Lumine iterum ita 
ſplendente, ut legere liceret. | f 

Dec. 19. circa horas viii & ix. Hac nocte viſi ſunt cum aurora 
boreali perplures lucis radii, e nube veluti nigra exorientes; revera au- 
tem non fuiſſe nubem exinde patet quia ſtellæ per illam clare videban- 
tur. Quid vero aliud fuerit haud facile eſt dictu. Sed quod præcipue 
notavimus, fuit motus horum luminum ſane mirabilis. Hos radios 
obſervavimus in ſtatu ſemper mobili, poſitiones ſuas ſeu loca tuo 
mutantes; curſum ſuum modo hac, modo illic, rurſum, prorſum diri- 1 
gebant, & interdum alii ex aliis eadem via ſingulatim progreſſi ſunt, 

aliquandiu ſibi invicem colliſione mutuã impingebant cum tremulo ti 
ac vibrante motu, & celeritate fere incredibili. Radii quidam obſer- 
vati ſunt uſque ad zenith ſe porrigentes. Viſa eſt ſæpe lux ſe in acer- 
vum collegiſſe, atque ita mirum exhibuiſſe fulgorem coloribus iridis 1 
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tinctum, & iterum viſa eſt ſe dilatiſſe. Luna hic nocte lucide ſplen- 
debar. 

Martii 12. 171%. circa horas x & xi. Aurora borealis rurſus ob- 
ſervabatur. 

Fig. 14. Mart. 17. iterum viſa eſt aurora borealis cum radiationibus variis 
obliquis, ſecundum figuram 14. 
Octob. 26. 1719. hac nocte etiam viſa eſt circa horas vii & viii. 

Nov. 9. 1719. Jan. ult. 1743. hac nocte ab hora ſeptimà uſque ad 

decimam aurora borealis viſa eſt altior quam unquam antehac obſer- 
vata fuit, per dimidium cceli ab oriente uſque ad occidentem fere ob- 
ducta, coruſcationibus variis interſperſis, adeoque lucebat ut characte- 
res in libro perquam diſtincte videri poſſent. 

Sept. 17. 1720. 

Jan. 6. 1728. circa horas vii & viii. viſa eſt iterum aurora borealis 
cum coruſcationibus pyramidalibus undique a zenith, veluti centro, 
obductis, imaginem exhibentibus pæne inſtar umbellz. | 

on 12. 1724. 

ept. 11. 1721. circa hor. ix. 

Sept. 5. 1722. ab horã decimi ad ſeſquidecimam. 

Octob. 3. circa hor. ix. h 

Octob. 4. circa hor. x. 

Dec. 23. 1722. circa hor. viii. 

Continued 5. Feb. 19, 1723. hora ſequidecima. 
from Feb. 15, Marti 15, 172%. ab hora octava, ad mediam uſque noctem. 
2 Aug. 20. 1723. 

arch 5. F 
17% By Oct. 20. 1723. ab hora ſexta, ad mediam noctem. ; ; 
the ſame, Sept. 26. 1725. aurora borealis viſa eſt ab hora ſeptima ad horam:. 
n. 398. P. 255. decimam, cum radiationibus variis. 
r Oct. 3. 1726. per totam noctem. 
1727. 

Item Oct. 4. 1726. 

Itemque OR. 8. 1726. per totam noctem. Mirum ſane phæno- 
menon, ſed ab aliis jam accurate deſcriptum. 

Oct. 26. 1726. circa horam decimam. 

Mart. 3. 1725. ab hora oftava, ad mediam noctem. Aurora hac 
nocte (ut mihi videbatur) longe mirabilior fuir illà Oct. 8; & credo 
equidem, nullatenus diſcrepavit (ſecundum deſcriptiones quas habe- 
mus) ab illo memorabili phznomeno ſexto Martii, 1724. 

Item Martii 5. 1726. 

An Aura 6. Feb. 6. 1727. The air was all day as it had been for ſome time 
Borealis b. before very clear and ſharp: about half an hour paſt four in the 
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ſerved at 


„ Feb.6, evening ſome flying clouds appeared, and the sky was tinged with a ve- 
_ ran, of yellowith colour, which perhaps might be reflected From a 
Ar, J. W great quantity of ſnow that ſoon after fell for near a quarter of an hour. 


_ * 30- However that be, I am willing to date the beginning of the enſuing 


18885 phznomena from the firſt appearance of this uncommon light. 
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appears about 20 minutes after 


Aurora Borealis, 
About a quarter paſt ſix a thin vapour, which was as yet very ill 
defined and in all appearance reſembled an exceeding black cloud, had 
fixed itſelf in the northern hemiſphere ; its edges were tinged with a 
reddiſh ycllow, that by degrees as It approached the vertex grew more 
dilute till at laſt it ended in a faint whiteneſs. That in reality it was 
no cloud, but only a yapour exceeding pure and limpid, was mani- 
feſt, becauſe ſeveral of the fixed ſtars ſhone through it without ha- 
ving their light in any degree effaced. In the midſt of this dark baſis, 
about half an hour paſt ſix, a lucid area ſhewed it ſelf due N. E. 
about 35 deg. above the horizon, and in lefs than a minute from the 
time I fixſt diſcovered it emitted a very large PR ſtream of 
ſhining vapour, which with an incredible ſwiftneſs aſcended obliquely 
towards S. S. W. ſo as to leave the zenith conſiderably to the weſt- 
ward, and very ſoon after, about the ſame place, ſix others aroſe at 
the ſame inſtant almoſt to the zenith. From this time till 48 minutes 
paſt ſix we had repeated projections of theſe Jucid rays without any 
order as to time, place or magnitude. They did not only ariſe from 
behind the dark baſis, but ſomerimes as it were out of the pure sky ; 
and though ſome of them continued viſible more than.a minute, yet the 
Prater part of them only juſt ſhewed themſelves and died away. I 
ad now got to the top of a convenient obſervatory, where (though 
deſtitute of inſtruments) I had a free proſpect of the horizon; and in 
company of another gentleman fixed my ſelf with great attention to 
expect the enſuing phaſes of this phenomenon. _ 

About 6h. 55 m. between N. W. by N. and W. N. W. we found 
the repreſentation of a very beg crepuſculum, ſuch as that which 

un- ſet; from which aroſe ſeveral very 
large beams of light, not exactly erect towards the vertex, but ſome- 
what declining to the ſouth; among theſe one which aroſe about 
N. W. and in three or four ſeconds paſſed over 50 or 60 degrees of 
a great circle, was above all others that had preceded the molt ſplen- 
did: its ſides were inclined to each other with an angle of about 8 
or 10 degrees, and were tinged with a brisk lively red, which by de- 
grees as it approached the axis became more intenſe and dirty: on the 
other hand receding from the axis its colour was a' pale yellow that 
ſoon loſt it ſelf in a faint whiteneſs. 

From this time no moment paſſed without ſuch variety of different 
phaſes that it was impoſlible for the eye of any ſingle perſon to pur- 
ſue it through the ſuddenneſs of its alterations. White ſome of the 
lucid beams appeared fixed, as it were, among the ſtars, others moved 
ſlowly from e weſt, by which they ſeemed to meet each other, 
ſometimes to recede from each other, and ſometimes by a kind of ap- 
poſition great ones were produced from others of ati inferior order. 

The lucid area which I firſt diſcovered in the N. E. had now form- 
cd it ſelf into a parallelogram, whoſe upper and lower edges were g 
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inlightned by the ſun's beams; its waves reflected a brisk, lively red 


ing thin and pure that ſeveral of the fixed ſtars were viſible Cough 
Et 


ward the N. W. (beſides others towards the ſouth) which appeared 
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or 6 degrees diſtant from each other and nearly parallel to the ho- 
rizon: in this, as if behind a curtain, vaſt waves of light, whoſe ex- 
tremities did not reach the periphery of the dark baſis, ſeemed to 
meet and pervade each other; at other times, while ſome of em with 
a remarkable velocity moved eaſtward, others as if behind them would 
fly towards the weſt; by which variety of different motions as often 
as any interval paſſed between the colliſion of theſe erect waves a beauti- 
ful undulation was produced, and its 22 by the adjoining parts of 
the fluid were propagated to a vaſt diſtance. | : 

While we ſtood amazed at this ſurprizing ſight the axis of the co- 
loured pyramid which aroſe in the N. W. had moved conſiderably 
toward the weſt, and at 7h. 25 m. was about 23 or 25 degrees to 
the north of Venus. The dark baſis of this meteor had now extended 
almoſt to the eaſt point of the horizon, and at half an hour paſt ſeven 
between E. N;: E. and E. by N. ſeveral large columns aſcended. in 
an inſtant to the zenith; the moſt eaſtward whereof was remarkably 
convex toward the ſouth and tinged with a pale red, as were moſt of 
thoſe which afcended with it. They were met by others that aroſe 
at the ſame time between the north and weſt, and in the zenith 
formed a vaſt collection of vapour that pretty much reſembled ſmoke 


colour, and in ſome places a pale yellow ; they rolled indifferently 
any way; and in little more than a minute, when the firſt efforts of 
their congreſs were ſpent and all ſeemed fixed and ſerene, the corona 
projected ſeveral ſmall rays which with a flow uniform velocity de- 
ſcended between W. by N. and N. W. ſoon after which it died 
away. 

We had not much time to lament the abſence of our. ſpectrum; 
for at 7 h. 40 m. ſeveral other ſtriz were diſcharged from behind the 
dark baſis, which interſecting with others that at the ſame time aroſe 
about the caſt and welt points formed in the zenith, or rather 6 or 8 
degrees to the ſouth thereof, a ſecond much more elegant and ſurpri- 
Zing than the former, and indeed than any thing that had yet appear- 
ed: it was not only tinged with different orders of red and yellow, 
but alſo with blue and violet, the laſt of which by a mixture with the 
white light appeared faintand inclined to purple. Though the vapour 
of which this and the preceding corona were formed was ſo exceed- 


it, yet it reflected a light ſo copious. that I could thereby perfectly 
diſtinguiſh the time of night by a ſmall gold watch. While we were 
thus delighted our phænomenon ejected four or five large columns to- 


pointed at the top and their ſides inclined to each other with an angle 
of 5 or 6 degrees. When their baſes were extended about 30 or 35 
degrees from the vertex, the lower parts of two or three of *em broke, 
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as it were, by the mere weight of the vapour, - ſeparated from the 
upper and deſcended with a ſlow motion in the form of truncate cones: 
they were gradually followed by their upper parts and in about a 
minute were loſt in a large body of light that was ſettled between the 
N. W. by N. and W. N. W. The corona, as if exhauſted by theſe 
eat diſcharges, became immediately more dilute and languid, its 
Frvely colours faded and were 1 by a whitiſh vibrating light 
that in leſs than two minutes intirely diſap os | | 
The dark vapour which continued to poſſeſs, the polar regions 
had now extended it ſelf from the eaſt to the N. W. by N. 
point of the horizon, and was formed in a large ſegment of a 
circle whoſe center was about 20 degrees below the horizon; its 
upper edge was tinged. with a pale red which was ſoon Joſt in 
a florid yellow, and this again as it approached _ the zenith be- 
came more effœte and languid. In this dark ſegment ſeveral lucid 
areas frequently diſcovered themſelves, with a vibrating light which 
inſtantly diſappeared, as if a curtain were drawn over them; and 
from it rays of very different magnitudes continued to aſcend without 
any uniformity as to time and place, till 48 or 49 minutes paſt ſeyen, 
when a. third corona very little, if at all, inferior to the precedi 
ones, either in the variety of its colours or in the quantity of light it 
emitted, was formed in the zenith. As the preceding were both pro- 
duced by the northern ſtriæ, ſo this was augmented by two or three 
large ones that aroſe due ſouth out of. the pure sky, and were in all 
probability part of the vapour which had been projected beyond the 
zenith, or which had ſubſided from the two former: they cauſed the 
vapour of which this image was compoſed to move with great vio- 
lence in different directions, not unlike waves of ſmoke confined” in a 
reverberating furnace ; this motion being abated the vapour acquired 
a kind of ſtagnation, in which ſtate it continued but a very ſhort time 
before it projected ſeveral lucid beams, (an inevitable fore- runner of 
its approaching diſſolution) between the north and weſt, and ſoon 
after, pardon. the levity of the expreſſion, Nocti ſe immiſcuit atræ. 
About this time the great beam which aroſe in the N. W. and 
had preſerved its colours in their original beauty for more than three 
quarters of an hour began to fade, and at 7 h. 33 m. was abſorbed in 
a vaſt body of light which ſeemed fixed in that part of the horizon: 
it had moved in that time 15 or 20 degrees to the weſtward of the 
place from whence it aroſe. The impetus of the vapour being now 
pretty much abated we had nothing extraordinary but ſucceſſive diſ- 
charges of pointed rays between the N. W. and E. N. E. without 
any order or uniformity as to time or place; ſetting aſide theſe there 
was very little difference in the general face of affairs for 20 minutes; 
neither had we much reaſon to hope for any, becauſe the ſeverity of 
the cold was ſuch that it obliged us to remove to a better climate, 
and by that means we unfortunately loſt the enſuing phaſes of our 
dying meteor. 7. Feb. 
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began to vibrate with a moſt prodigious ſwiftneſs both from N. E. 
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7. Feb. 6. 1727. a little before / in the evening there aroſe out of 
the north, or a little towards the eaſt, a bright crepuſculum which 
ſoon ſpread it ſelf a great way through the northern part of the hemi- 
ſphere, About 7, when I firſt ſaw it, it began to leave behind it at 

ue north, or a few de to the eaſt, part of a very clear sky (which 
looked like a black cloud, but that the ſtars ſhone in it clearly) being 
a ſegment of a circle, into which figure the crepuſculum, or expand- 
ed body of lucid vapour, had now d its upper limb alſo, making 
a kind of broad iris terminated at each end by the horizon. 

All this while the ſtreaming lights appeared in great variety as to 
figure, place, magnitude and colour, but for the moſt part redder, 
eſpecially towards the weſt, than the crepuſculum it ſelf out of which 
they ſeemed to be formed, and though the greateſt appearances had 


generally been within 20 degrees of the north on each fide; yet at due 


W. there were very many conſiderable ones. 

About 8 this crepuſculum, which had been conſtantly, though flow- 
ly, carried further from the north, had with the upper part of its 
outer limb reached to about 10 or 12 degrees beyond the pole-ſtar 
towards the zenith, being now above 3o deg. broad, with a circular 
ſegment of black clear sky to the north of about 25 deg. when the 
whole crepuſculum or vapour was all ſuddenly formed into aggre- 
gate bodies like cones, and made one of the moſt pleaſing appearances 
that perhaps has been ſeen of this kind. The baſes of the cones ſeem- 
ed to reſt on the upper limb of the ſegment of clear sky (which was 
extended near 60 deg. on each fide the N.) and the vertices' of the 
cones pointing all towards the zenith approached within a few degrees 
of it, and terminating there formed the greateſt part of a ſemicircle 
incloſed, as it were, with golden palliſadoes, which ſhining all at 
once as bright almoſt as flame and being of a prodigious length and 
number exhibited a moſt agreeable ſpectacle. | 

This laſt phænomenon convinced us that theſe cones were collec- 


tions of the very fame particles whereof the crepuſculum had conſiſt- 
ed: becauſe when it appeared every where alike and equal the great 
ſtars ſhined through it but very faintly ; whereas afterwards thoſe ſtars 


that remained between the cones ſuddenly appeared very bright, whilſt 
thoſe that were covered by them could hardly be perceived : and in- 
deed all the ſtreaming lights this evening ſeemed ro flow from this 
crepuſculum downwards as from a fountain or ſtore, and not to ariſe 
from the horizon, few approaching it nearer than 10 degrees, and 
many not within 20 or 30 deg. | | 

After this fine appearance had continued about two minutes the 
matter ſeemed ro be exhauſted and the ſcene almoſt at an end, the 
ſtreaming ſhining lights being moſtly extinguiſhed, and the remain- 
ing parts of vapour left like broken clouds; when the flaſhing lights 
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and N. W. pointing to the zenith, or a little more to the ſouth, 
T was obſcrvable that in the tracts over which theſe ee lights 
paſſed the remaining parts of vapour, which now lay ſcattered every 
where like white broken clouds, pointed or ſeemed to have a tendenc 
conformable to the ſame motion; whereas towards the due mays! 4 
where no flaſhes appeared theſe whitiſh clouds lay confuſed and irre- 
gular as before. | : 

This continued about 20 or 25 minutes, when the wind began to 
riſe a little at N. E. and the ſcene was quite at an end, dark clouds 
ſucceeding all over the north, and by g o'clock we had a ſevere ſtorm 
of ſnow. | 

All the time of theſe appearances many broken parts of the extin- 

iſhed vapours were 2 5 like . 8 84 clouds beyond the zenith, 
ome Wy or 60 deg, and others even to the horizon it ſelf at 
S. S. . | 

During the whole continuance there ſeemed to be a ſmall, caſy 
breath of wind, ſcarce perceivable, at N. N. E. which the motion of 
the clouds above-mentioned alſo confirms, but as ſoon as it began to 
blow a little brisker the remaining parts of the vapour were all diſſi- 

ted. | | | 
wh The weather both before and after this phænomenon was thus. 

Jan. 30. Hard ſnow in the morons froſt all night. 

Jan. 31. ard Feb. 1, 2, 3, 4. pleaſant ſun-ſhine days, very calm, 
the ſnow ſtill lying; at nights very hard froſts. 

Feb. 5. very violent ſnow in the morning; ſome thaw in the after-- 
noon 3 hard froſt at night. | 

Feb. 6. hard froſt in the morning; the wind exceeding cold and 
ſharp, but not hard; the afternoon pleaſant, ſun-ſhine and calm; it 
froze all day out of the ſun and all the evening ; the ground ſtill 


covered with ſnow. 


Feb. 7. very hard froſt in the morning; froſt and ſtorms of ſnow all 
day. Wind N. N. W. | | 


Feb. 8, 9, 10, 11. pleaſant calm days, but hard. froſt ; very 
hard froſt at night. eee etl * 

Feb. 12. hard froſt ; exceeding cold wind at S. E. At night theſe 
lights are ſaid to have appeared again, as alſo on the 18th, to a ve 
great degree, but I ſaw them not; the weather ſtill froſty with little 


{now, 
Feb. 22.. at night hard ſnow. a © 
Feb. 23, 27. athawand ſome rain; but little froſt afterwards, only 
dry cold winds till the 27th, when the froſt returned very ſharp, 
with exceeding cold winds at N. E. and S. E. for a fortnight or 
more, without any ſnow, which did a great deal of hurt. 


E 
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Another a. g. The theatre of light forming an irregular variable curve was, as 
Caſtle-Dobbs at moſt times formerly, from E. N. E. to W. N. W. the horizon 
=> * _ and whole hemiſphere ſerene, little or no wind, what there was 
By Ar.Dobbs ſeem*d northerly. The ſeeming dawn or ſtage of light frocally 
Eſq; n. 395- continu'd in an irregular curve; the one point on the two firſt nights 
þ. 1283. 4%- that I obſerved it began near the horizon about N. N. E. the other 
* int was at W. N. W. the height of the arch not exceeding 20 
ler rees in which there ſeemed to be a continual dawn. Under that 

field of light ſeemed to be a dark cloud, which however was a clear 

Sky not filled with that luminous vapour; becauſe all the ſtars ap- 

peared diſtinctly and twinkling through it. Whenever that light 

roſe to about 30 degrees, then flaſhes or coruſcations followed alter- 

nately, and ſeemed to be pillars or beams of light which follow- 

ed one another, moving and changing ſo as to make a ſucceſſion 

of light and darkneſs. When the lighted vapour roſe high- 

er to about 40 or 45 degrees then the appearance altered; and 

inſtead of beams or pillars of light, there were flaſhes like explo- 

ſions, wherein faint colours of red, green and yellow appeared; 

and upon each exploſion it would ſpread upwards towards the ze- 

nith in the appearance of thin enlightened clouds, and immediately 
diſappear. On the 26th about q at night one of theſe irregular 

arches of light had ot up to the zenith, the lower points being 

near E. N. E. and W. S. W. I obſerved it at leaſt a quarter of an 

hour, and it had been there for ſome time before I ſaw it. I could 

diſtinctly perceive all the different appearances according to its alri- 

tude in the hemiſphere; the lower part (about 12 or 14 degrees high) 

was a conſtant fixed light, equal to the light of the edge of a white 

cloud in the day- time when the ſun ſhines on it. As it roſe higher 

it became ſomewhat weaker, and the pillars or beams of light after 

each flaſh, ſeemed to moye. Somewhat higher again, at about 40 

degrees, the flaſhes were like exploſions of great guns, with the 

faint colours as before; but the coruſcations or flaſhes from thence to 

5 the zenith expanded at every flaſh, like a broad, thin, white cloud, 
of which ſome faint view could be ſeen for ſome time after each ex- 

ploſion. And after all the exploſions were over there remained a 

thin duskiſh vapour in and near the zenith and all along the arch 

from eaſt to weſt, between 14 and 20 degrees broad, which undu- 

lated and moved like a ſtormy ſea, the motion coming from the 

S. S. E. and fo leſſening till it appeared no brighter than the milky 

way, but more like a very thin cloud or miſt through which I could 

perceive the ſtars, At the ſame time I ſaw another thin cloud hav- 

ing the ſame arched appearance, about the height of 40 degrees to 

the ſouthward, which I ſuppoſe had been another which was over, 

and had moved thither from the northward before I went our. 


All this while there were leſſer lights towards the north, but * . 
perſed 
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Aurora Borealis. 
perſed here and there, without forming any large body. During the 


whole time the hemiſphere was clear, except a few very ſmall clouds 
near the horizon; and 'when any moved into the enlightened arch 
they broke the connexion, ſo that the light was above them. It 
froze hard every night. i 
From theſe obſervations I ſuppoſe that the aurora borealis is a thin 
nitro-ſulphureous vapour raiſed in our atmoſphere conſiderably higher 
than the clouds, which is diſcontinued in ſeveral places by the in- 
terſperſed air and kindled by 2 and motion; and perhaps the 
exploſion of one may by its ſhock and motion contribute to kindle 
the next, ſo that they go off one after another *till the whole va- 
pour within their influence is 5 and then the light vaniſhes 
and the thin ſmoak appearing undulates according to the motion in 
that part of the atmoſphere. And hence I think moſt of the appear- 
ances may be ſolved. As to the continued light near the horizon, 
theſe exploſions being at a great diſtance from us and nearly in a 
line may ſeem as one continued light; when they approach nearer 
tous and by conſequence appear higher in our hemiſphere, we obſerve 
the motion in each flaſh, and ſtill ſeeing them laterally, yet ſome- 
what breaking the continuity of the light; they (by the reflection 
of the vapour floating in the atmoſphere, and being not reflected 
where the air betwixt them is free of thoſe vapours) may appear as 
illars: and as the flaſh below and beyond them kindles and expands, 
10 they ſeem to move, and perhaps are really ſhocked by the motion; 
but afterwards when they are nearer and raiſed to the altitude of 40 
degrees, we get ſomewhat under them and ſee the expanſion of the 
exploſion, which appearing ſomewhat. globular gives the faint co- 
lours obſerved above, the light not being intenſe enough to make 
them vivid; and afterwards when they riſe to or near the zenith, 
they are nigheſt to us and then expand very wide at each flaſh, like 
little clouds. The great objection of their appearing only in the 


northern hemiſphere and ſeldom or never in the ſouthern is in ſome 


meaſure anſwered by the appearance on the 26th; ſince at leaſt half 
of the arch was in the ſouthern hemiſphere ; and perhaps the reaſon 
why the light is not ſeen near the horizon in the ſouthern hemiſphere 
may be this, that in clear ſerene weather the wind Deng generally 
near the north, objects from thence are much more diſtinctly viewed 


and at a greater diſtance than from the ſouth ; for tis generally 


known that lands at a great diſtance are moſt diſtinctly ſeen when 
the winds blow. from them. | n r ION 

And perhaps a cold northerly freezing air may be needful to kin. 
dle the vapours, when a contrary motion 1 in the atmoſphere 
may carry the ſulphureous vapour, which falling down from the ni- 


trous vapour may be kindled, and form thoſe undulations of the 


ſmoak after the exploſion, which ſeemed like a ſtormy ſea moving 
Vor. VI. PART II. K from 


Aurora Borealis. 
from the S. S. E. The barometer was low for ſome days before and 
after. | 
A remarkable 9. The northern lights that appeared Oftob. 8. 1726. were too re- 
one obſerved markable to be paſſed over in ſilence. They began about ſun-ſet ; but I 
— a ws heard nothing of them *rill between 7 and 8. When I went out I ob- 
2 — 57 ſerved a ſtream of light almoſt due weſt, which was about 7 or 8 
Dr. Ben. degrees broad and extended it ſelf upwards about 35 or 40 degrees. 
Langwith, I had not a free proſpect of the weſtern horizon, and ſo cannot tell 
vid. 7. 132. what its appearance was below. It was not perpendicular to the ho- 
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rizon, but inclined a few degrees towards the ſouth. This ſtream was 


of a duſky red towards the north, but pale on the other fide, and 
ſeemed to have a faint mixture of the priſmatic colours in it. 

At the ſame time there appeared a pale luminous arch whoſe mid-. 
dle was nearly N. W. by N. The altitude of its inner edge was 
about 18 or 20 d 0 This edge was very diſtin and regular all 
above, but a little confuſed towards the horizon where it extended it 

ſelf beyond the north point: how it terminated to the weſt I can- 
not ay. From the upper fide of this arch, which was waving and 
ill defined, there ſhot up continually ſuch ſtreams of light as have 
often been ſeen and deſcribed fince the great meteor of March the 6th, 
1714. The sky under this arch looked exceeding dark, but was in 
reality clear; for we could ſee the ſmalleſt ſtars in it. | 
Nearly N. E. chere was another ſtream of pale-coloured light, which 
was about 7 or 8 degrees diſtant from the horizon and about as many in 
breadth : it's height was various and ill defined. Towards the bottom 
of it was an irregular black cloud, which in ſome parts was near a 
degree in breadth, in others hardly half ſo much : this cloud was 
almoſt parallel to the horizon. The ſtream moved with a flow regu- 
lar motion towards the eaſt. 

In the S. E. was another arch like that in the N. W. by N. but 
not quite ſo high or of ſo great an extent. Between this arch and the 
north - eaſterly the sky was of an odd pale coloured light, with a 
„„ vowaida (hz wit loomy irregular 

From the ſouth towards the weſt were gloomy i clouds, 
which now and then ſent out flaſhes of light.” F 

About 8 the north-caſterly ſtream ſuddenly expanded it ſelf every 
08 all its party Organ to be in a violent commotion, and its bright- 

s encreaſed to a ee that I remember nothing like it in the 
former great meteor of this kind. All above it was of a bright flame- 
colour but below it was edged with the priſmatic colours, which were 
full as ſtrong as I have ever ſeen them in the brighteſt rainbow: they 
were not indeed ſo diſtinct; for though I obſerved them as exactly as 
the ſtrange variety of their motion would permit, I could only diſtin- 
guiſh the red, the yellow, and a dusky bluiſh-green. | | 
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the arch before deſcribed. 


Aurora Borealis. 
This ſurpriz ing ſight did not laſt above a minute or two; but when 
the colours vaniſhed here they began to a in the north-weſterly 
arch, which was now become a portion of a larger circle than before, 
and was not elevated ſo high above the horizon, The colours extend- 
ed themſelves from the north towards the weſt for about 15 or 20 
degrees; and though they were not ſo bright as in the other place, yet 
they were more ſteady and fo as eaſily obſerved, Their order was 
the ſame as before, the red lowermoſt, and ſo on: their duration much 
longer. "nt E 
Rü mean time the ſtreaming lights began to appear in all parts of 
the heavens, and to form a corona and canopy which were in all re- 
ſpects like thoſe of the great meteor of 1713. Inſtead therefore of 
giving a long detail of the particulars of theſe, I ſhall only 
take notic that the colours of the corona were neither ſo ſtr 
nor ſo laſting as thoſe before deſcribed, and that the top of the canopy 
was ſometimes over-ſpread with a deep ſullen red. 

The ſtreams continued their direction upward towards à point of 
concourſe for a long time after, and formed by fits imperfect circles 
of pale light about it. This point, however, was not fixed; for at 
firſt it ſeemed to be in or very near our zenith; but when I obſerved 
it ſome time after, it lay between the ſtars in Andromeda's right-hand 
and thoſe at theendof herchain. 'The ſame obſervation was made by 
a curious gentleman of this place, who alſo informed me. that there 
was another luminous arch which paſt quite h the pole-ſtar, : 


its continuance was ſhort and I had not the good fortune to ſee it 


my ſelf. i b 

"Theſe appearances held in ſome degree till about 11, when the air 
begs to grow miſty and ſo put an end to any farther obſervations. | 

cannot tell the exact point of the wind: it was ſo calm be- 
low that I could not be certain which way it ſtood ; but ſome. that 
were in a high open place aſſured me that it was north-weſterly, as 
it was in the afternoon before and the morning after. The mercury 
was up at 30: the weather mild and temperate. | 

I ſhall conclude with the following obſervations, 

Firſt, It plainly appears from the poſition of the arches thatthey 
could not owe their figures to the ſun : they ſeem to have been partly 
optical, and partly to have depended upon the different heights of the 
luminous vapours 3 but for want of ſufficient data it will be no eaſy 
matter to determine how far each of theſe cauſes concurred. _ , - 

Secondly, The priſmatic colours, wherever they appeared, ſeem to 
have been cauſed by the ſun. | 

Thirdly, None of the ſtreams, as far as Icouldobſerve, R di- 
rectly from the horizon. They were neareſt it towards the north, 
where there were ſome weak irregular lights in the confuſed parts of 


KS: Fourthly, 
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Fourthly, I find by ſome of my papers that during the meteor of 1718. 
the mercury ſtood at 30. 2 ; ſo that the two meteors agree, as in many 
other 3 ſo in theſe, that the air was calm, the wind north- 
weſterly and the mercury high. 

Fiſthiy, Luminous vapours in the air are much more common than 
they are generally taken to be; for the nights are very often lighter 
when the sky is over-caſt than in the brighteſt ſtar- light, though 
puſculum be quite gone off and there be no moon. ; 

..at Plymouth 10. Oct. 8.1726. about half an hour paſt ſix, perceiving Jupiter ſhone 
by Dr. very bright I was applying my teleſcope to obſerve him, when on a 
J. Huxham. ſudden ſeveral el appeared about 10 degrees above the 
Ibid. 7. 137. horizon in the N. E. and the hemiſphere ſeemed much enlightened. 
Imagining this to be the beginning of a lumen boreale, I caſt my 
eye carefully along the northern horizon from E. to W. and ve 
nearly in the W. point I perceived a vaſt red fiery- coloured obelis 
| ſhoot it ſelf up to the height of 30 or 40 degrees: it ſeemed perpen- 
dicular to the aon and its baſe appeared to inſiſt on it; its point 
almoſt touched the bright ſtar in the northern crown, and a ſmaller 
column or two of the ſame colour and ſhape ſtood near it. In the 
mean time the light to the eaſtward encreaſed conſiderably and be- 
came more vivid 3 as when the moon is behind a very bright cloud. 


c 
not 


It alſo formed it ſelf into columns, which were projected 3 | 


height, and would ſoon vaniſh, then ſoon return, and ap 
only in the N. E. but alſo more northerly. 
In about a quarter. of an hour from my firſt obſervation, as from an 
arch or black baſis (1 know not better how to expreſs it) which ex- 
"tended all over the northern horizon, and ſeemed to interſect it nearly 
in the W. and E. N. E. points, aroſe abundance of pyramidal columns 
of light on all parts of it; now here, now there, of unequal bigneſs, 
height and luſtre ; now ſuddenly gleaming forth, then as ſudden] 
diſappearing 3 but thoſe columns that were to the eaſtward of the N. 
were more bright and lucid than thoſe to the weſtward, which were 
of a more fiery, rutilant colour. The great column in the weft ſtill 
remained in the ſame poſition, height and ſhape ; as I obſerved by 
applying my eye to a wall very near E. and W. 
etween the arch and the horizon appeared as it had been a black 
dusky fog, from whence the ſtreams of light ſeemed every where dart- 
ed forth: yet however black this appeared we could diſcern the ſtars 
very clearly through it. This arch at its firſt appearance ſeemed not 
to be above 15 or 20 degrees (at its higheſt part) above the horizon 
but ir continually grew higher, and from all parts of it cones of light 
were every moment ſhot up, which all ſeemed to tend to a point near 


the zenith (as the vertical circles or arches on a globe tend to its pole) 


though as yet none reached it by ſeveral degrees. 
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and coruſcations would every now and chen break forth from them. 
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After 7 a clock the columns to the weſtward appeared bright and 
vivid as thoſe in the E. except thoſe very near the W. though the 
limb of the arch would ſeem ſometimes very regular and well defmed 
yet at other times it would ſeem to ſink, now in the middle, then at one 

rt, then at another; and ſometimes it would riſe with the ſame irregu- 
8 : but it was certain that during the whole time of the phænomenon, 
no light or flaſhes of light did appear in the black area included between 
the arch and the horizon; even when it was at its greateſt height, 
which was about ten or twelve minutes before eight, when I judged it 
to be at leaſt 40 degrees above the horizon. Then from all parts of 
the arch, but firſt from the northern or higheſt parts of it, were rays 
or lucid columns of a ſurprizing brightneſs and luſtre darted with in- 
credible velocity towards the vertex, where the cuſps of the converg- 
ing columns ſeemed nearly to center; and ſuddenly from every quar- 
ter of the heaven, bright, ſhining ſtreams of light were ſhot towards 
the zenith; which meeting about 6 or 8 degrees to the ſouthward of 
it formed a ſmall circle of two or three degrees diameter, whoſe bor- 
der was much more lucid than near its centre. This circle ſeemed 


formed between cauda cygni and the lizard then nearly upon the me- 


ridian. 2 | 1 
This beautiful ſpectrum might be likened to the ſtar worn by the 
moſt noble order of the garter, but the pyramidal radu were here re- 
verſed ; and from the ſouthward the rays or ſtriæ were not near ſo 
long as thoſe from the N. eſpecially thoſe from the due S. not reach- 
ing above 10 or 15 degrees from the centre or circle ; whereas, thoſe 


from the eaſtern and weſtern quarters were very long, and reached | 


almoſt down: to the horizon; eſpecially in the E. and W. points. 
The radii were ina continual and exceedingly ſwift undulation, and ap- 
peared of ſeveral very bright colours, as white, red, green, yellow, 


for ſeveral ſeconds; but the moſt permanent and predominant co- 


lours were a fiery red, with an eye, of crimſon, and a bright pearl 


colour. The red rays came moſtlyfrom the weſtward, and that colour 


continued : till the intire diſſipation of this radiant canopy ; the others 
dying away and leaving as it had been a thin ſmoak. The vibra- 
tions of theſe radiant columns were as ſwift as flaſhes of lightning and 
inceſſant. * a 

This ſurprizing ſight remained over us in its full glory 3 or 4 
minutes, during which time the rays were darted towards the centre 
with prodigious ſwiſtneſs, and did not ſeem to be ſhot from it. 
Sometimes they undulated like the vapours ariſing from a lime-kiln, 


or from the earth in very hot weather, and all the upper part of the 


hemiſphere ſeemed to be in a kind of convulſion. 
In a ſhort time this agreeable ſcene vaniſhed and was broken into 
ſmall flitting bright clouds, which ſtill retained an undulating motion; 


At 
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and ſeveral little bright clouds ſeemed i 


Aurora Borealis. - 
At this time alſo I obſerved ſeveral ſtar-like meteors fall, as is fre- 
quently obſerved in a bright ſerene night. 1 , 
Though. our glorious cupola e a very few minutes after 
8, yet very vivid coruſcations were ſhot continually from the N. E. 
and N. W. parts of the heaven, which daſhing againſt one another 


near che zenith formed by their colliſion momentany arches of a circle, 
nearly in the ſame place and of the ſame diameter with that above men- 


tioned. None now proceeded from the ſouth, and very rarely from the 
true north. The coruſcations were always more red and fiery from the 
weſtward than from the eaſt, which were always more bright and luminous. 

We were loſt in the contemplation of the beautiful phænomenon 
over dur head and did not obſerve the formation of a lucid arch pro- 
jected over all the northern horizon, which ſeemed like the arch of 


4 rainbow of one vivid, bright, en colour, and all under was, 


as it were, a very dark cloud; though by viewing it with a teleſcope 
we could diſcern the minuteſt ſtars: ſo that the darkneſs only proceed- 
ed from the greatneſs of the light juſt above it. From this, as from 
the former, aroſe very lucid, 1 columns on all parts of it. No 
coruſcations appeared under it. Its greateſt height might be 20 or 30 


degrees. Some of the columns ſeemed. to radiate even to the zenith 
from this arch. b r! 


About g this lucid arch vaniſhed inſenſibly, with moſt of the lumi- 
nous radi or columns; but, as it were, a very bright crepuſculum 
ſtill remained all along the northern horizon, and ſeveral very bright 
coruſcations would ſeem to be ſhot out of the pure sky: this was 


more eſpecially obſerved in the N. E. About 11 I obferved ſeveral 


coruſcations ſtill breaking forth, and here and there a luminous column; 
rregularly ſcattered up and 
down the hemiſphere, which ſtill retained their darting and quivering 
motion. The northern crepuſculum remained as bright as ever, and 
ſo continued till paſt 2 in the morning. . | 
There were but very few and thoſe very ſmall clouds to be ob- 
ſerved during the whole time of this ph#nomenon, and the air was 


clear; yet all around and between the Jucid columns, whenever or in 
"What part ſoever they appeared, the air would ſeem very thick and 


hazy 3 though immediately upon the diſappearing of thoſe gleami 
_—_ the sky would in the fame place ap — =. clear and —_ 


Nay, even through fome of the very columns we could plainly dif- 


dern the ſtars. Some gentlemen thought they ſaw the bright ſtars of 


the fwan through the corona it ſelf. 
As to the weather preceding and following this phænomenon; the 


morning was fair, though the air was thick and we had a great dew : 
the mercury was at 30 inches. Hawksby's thermometer at 30; little 


or no wind. The day was pleaſant and warm, and the air grew 


much thinner. The evening was ference; a very foft breeze from N. 


and 
\ 
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and by W. About 5 the next morning, chere were feveral clouds 
. and the air was very thick and hazy, at 7 it was all cloudy 
and a few drops fell. ; 
Though I had before ſeen ſeveral faint appearances of the aurora 
borealis 3 yet this, for beauty, luſtre and duration, vaſtly exceeded 
any thing of that nature I had ever ſeen. Indeed I faw not that of 
March 6th, 1715 being not then in England. | 
11. OR. 8. 1726. 1 the country near 7 in the evening .... at Exeter, 
I obſerved a light in the eaſt and weſt, which ſoon extended it By Dr. W. 
+ pea > the north and ſouth appearing dark at the ſame * 
time. No cloud was ſeen all that day. A t dew fell on a * 
ſudden, with which the ſtreets were wet as by a ſmall rain. Half an 
Le many ſtreams appeared in the north, which grew v 
"XZ bright, frequently upto the zenith. A line drawn 
4 the baſes of them made an arch of a circle extending from the N. E. 
Y to the W. or S. W. But the ſtreams ſeemed to proceed from a clear 
sky, being diſtin from one another at the baſes, and not united by a 
luminous arch or cloud as in the more uſual auroras, The ſtreams at 
the two extremities of the arch were brighter, wider and longer when Fig. 5. 
they did not ſhoot than thoſe on the top of it. There was at the 
fame time a luminous arch extending it felf from the two extremities 
of the above-mentioned aurora through the ſouth. at a conſiderable 
altitude. About eight o'clock the ſtreams began to have an hori- 
zontal motion, propagating themſelves on both ſides towards the 
ſouth; and in a minute or two the whole heaven was ſurrounded with 
them. Immediately they all extended themſelves up-to a point near 
2 the zenith (I think a little towards the caſt) where their points were- 
XX blended together in a confuſed manner. At the ſame time every ſtream; 
1 which before was white appeared ftriped with all the colours of the 
4 rainbow); but the moſt prevailing colour was a deep red. It is im- 
: poſſible to expreſs the beauty of this glorious umbrella, which co- 
vered the whole hemiſphere with its variegated rays, the colours 
whereof ſucceeded one another in a regular order. In the centre of 
theſe rays was a confuſed rolling, agitation or ebullition of a luminous 
cloud, appearing like — = about ten minutes (as I judged) the 
colours diſappeared, and the ftreams began to retire from the zenith; 
preſently after which they would fr tly dartand ſhoot with great 
celerity up to the ſame point. This « ing and flaſhing, together 
with a tremulous motion all ſides of the horizon, I obſer ved till 
12. And I am informed that it continued till four in the morning, 
The moſt conſiderable rays came from the caſt and weſt. Next morn- 
ing we had a fog. 
The beſt account which I can give of this phænomenon is this: 
I imagine a thin cloud compoſed of a ſulphureous exhalation ing 
over us in the air, at a conſiderable height and * 


| 
| | 
g 
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the length of it being very great from eaſt to weſt nearly; the breadth 
of it, at firſt, not ſo great, but that we might ſee the ſtars from un- 
der it to the north and ſouth. The north ſide of it, I ſuppoſe, firſt 
took fire, and ſhot its ſtreams or flames perpendicularly upwards, 
which being undiſturbed by winds muſt appear ſtreight and pointed at 
the top. The baſes muſt make an arch by the rules of perſpective: 
for, I think, an horizontal right line of avaſt length and at a great 


.... diſtance from us, ſuch as I take the northern edge of this luminous 


cloud to have been, ſeen at a conſiderable height in the air, muſt ap 
e 


Ty pear bent down into an arch. On a ſudden the fire propagated it ſelf 
r 


6 6% near 


to all parts of this vapour. The whole heaven mult then appea 
covered with the ſame ſtreams, which though really parallel to one 
another muſt appear bent into a cupola. The ſhooting and darting of 
theſe flames, and their concourſe,” together with a ſmoak proceeding 
from them, muſt give that confuſed cloud wluch was obſerved in the 
centre of this canopy. The regular diſpoſition of the colours in every 
ſtream others perhaps may account for. I think the redappeared at the 
right hand in all of them. I have ſomewhere met with an obſerva- 
tion of an aurora, in which the ſtreams were coloured only where t 
met, or croſſed one another. Whether the light of one ſtream paſ- 
ſing through another may not be ſeparated into colours by refraction 
1 will not determine. If the altitude of the top of the arch in the 
north had been taken here, and at the ſame time at another place 
upon the ſame meridian whoſe diſtance is known, from thence I ima- 
gine the height of the cloud, as I call it, might have been calculated. 
12. The firſt ſighr J had of this appearance was about half an hour 


London. By after ſeven of the clock; at which time it had nothing remarkable to 


Joh. Hadley, 
. 146. 


diſtinguiſh it from thoſe others which had been obſerved almoſt every 
evening for ſome time, except a dusky redneſs ariſing from the weſtern 
extremity of the luminous arch; and that at the ſame time there 
was ſeen another ſuch hazy arch low to the ſouthward, fainter, but 
more ſteady than that to the north. I judged the higheſt point of 
it to be ſomewhat more elevated than the ſun at noon about the win- 
ter fonte... Ih Dann: 1 1-7 

In a ſhort time after, the northern arch was riſen conſiderably higher 
from the horizon, and continued to advance towards the zenith *till 8; 


| when in one part it paſſed among the uppermoſt ſtars of Caſſiopeia, 


and in another cloſe below the bright ſtar in the harp. The heavens 
underneath looked clear and of a dark blue, having no reſemblance 
either of dawn or dusky cloud, and the pyramids of light ſeemed to 
ſpring immediately out of the pure sky. The arch it ſelf | was very 
irregular, being full of notches, ſome greater, ſome leſs. The dusky 
red on the weſt was changed to a light crimſon, and was anſwered by 
the like colour on the eaſt. ; The rays iſſuing from both extremitics 
were thick and bright, appearing as if there were ſeveral one behind 
21¹ 1 


another. 
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another. They were alſo generally longer than the reſt and pointed 
conſiderably — ſouth of the zenith. After 8 the 3 
retired again downwards till it came among the ſtars of the great 
bear; when the whole ſcene was changed on a ſudden, and rays were 
darted up from all ſides, forming that crown- like or ſtar-like 
figure which has been ſufficiently deſcribed. | 

The intermediate area left between the innermoſt extremities of 
the rays coming from different quarters, which very rarely, it ever, 
joined) was of an irregular figure, commonly inclining to an oval, 
whoſe longeſt diameter lay eaſt and weſt. Sometimes it appeared as 
clear sky, at other times was filled with a thin white cloud, and that 


cloud was often divided into two parts by an uneven crooked line 
running likewiſe eaſt and weſt. l; 

The rays which immediately ſurrounded this void ſpace were of no 
great length and very unſtable : two or three times, when they 
continued ſteady enough to afford an — of conſidering them 
attentively, their outermoſt extremities were ſenſibly carried ſouth- 
wards, the center it ſelf remaining, to appearance, fixed. 

The ſouthern quarter was filled with continual flaſhings of light. 
T heſe followed one another very quick-and were 2 upwards 
from the aforementioned arch with great — 3, each of them 
leaving in ſome parts of the ſpace it paſſed through a faint and very 
tranſient whiteneſs, which preſently vaniſhed and was quickly re- 
newed, uſually in the very fame track, by the next ſucceeding flaſh. 
Yer none of thoſe tracks were in any degree direct and uniform, but 
all very irregular and broken. 125 

The central 5 ſometimes diſappeared for a while and then re- 
turned again. hether it always retained the fame ſituation with re- 
ſpect to our horizon, I cannot depend on the exactneſs of my obſer- 
vations enough to determine. They were as ſollow. 

About half an hour paſt eight the center, as well as I could judge 
by my eye, was very near a ſtar of the fifth magnitude, placed by He- 
velius at the end of the lizard's tail, whoſe preſent right aſcenſion is 
about 331, and decl. 36“ and an half N. At nine it was at the 
northern point of an iſoſceles triangle, whoſe baſe was a line joini 

the ſtar in Pegaſus ſhoulder, called Scheat, and the brighteſt of thok 
in his knee; the perpendicular from the center being in proportion to 
the baſe about as 3 to 2. At h. 157 the triangle made between 
that and the two forementioned ſtars was become right-angled at Scheat, 
the diſtance being not much altered. At ten it was di between 
the zenith and Andromeda's head, at a diſtance from this ſtar not ſen- 
ſibly different from what it had kept from the northermoſt of the two 
forementioned. | | | | 

According to the firſt of theſe obſervations the central point muſt 


have been very near the meridian, and about 15* ſouth of the zenith 
Vor. VI. PaxrTII, L of 


81 
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of the place where I was; which is a few minutes directly north from 


Fd 
Af Geneva. 
By Mr. J. L. 
Calandrini, 


ibid. p. 150. 


nomenon arſiſſe viſum eſt. 
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London. The three laſt agree pretty well with one another, to carry 
it between two and three degrees further ſouthward, and to give it a 
perpendicular diſtance of 3 or 4 degrees of a great circle from the 
meridian eaſtward. 
In the remarkable appearance of this kind which happened the 
6th of March 1713, I obſerved the like center at near half an hour 
after 7 o*clock to be ſomething nearer the zenith than the bright ſtar 
in the northern head of the twins, and to be more eaſterly by about 
half the diſtance between that and the ſtar in Pollux's head. By com- 
paring this obſervation with the ſituation of the ſtar at that time, the 
center appears to have been about 16 or 17 degrees from the zenith, 
and about two or three diſtant from the meridian circle towards the 
eaſt. . 
© 13. Die ſaturni *# menſis Octobris, hori ſexta & dimidia veſper- 
tina, aurora borealis fulgere cœpit, phenomenon vobis quidem ſatis 
familiare, nobis vero ex ſeniorum ſententià plane novum, ſed tam 11- 
luſtre, & circumſtantiis a vulgaribus in cran{\Rtionibus ſæpe deſcriptis 
tam diverſum ut de eo audiiſſe fortaſſe non pigebit. ; 
- Primo quidem, qui horà dixi, arcus lucidus viſus eſt, cujus medium 
ſtabat in horizontis ſeptentrione, extremitates ad Arcturum in occaſu 
& ad Pleiades in ortu, 400 altus; lucidus fatis, ut ſolem è ſeptentri- 
one jamjam ortum ire diceres; ſed hic nihil eſt novi. | 

Poſt horam ſeptimam quaſi violenti incendii flamme vel continua 
fulgura totum albicantis arcus locum occupaverunt. Serpebant ex ho- 
rizonte ad cceli fornicem haud abſimiles veri furni flammis, extremita- 
tes arcus rubicundo atrove fulgore vulgum terrebant, ipſæ flammæ in 
atrum fumum deſinere videbantur, ita ut diem Domini inſtare mulier- 
culz non dubitarent. Ccelefte hoc incendium pluſquam horam du- 
ravit; ſcenãque murati, ex horizonte exilire columnas quæ ad zenith 
pertingerent viſum eſt: ex eadem ſupradictà baſi, corona in extremi- 
tate phænomeni tum occidente & cornu tauri inferiore ab alterà parte 
ſurgente, columnæ plus minuſve latæ, 60 aut 70% altæ, tria vel qua- 
tuor minuta durantes, paulatim exaneſcentes, vel prius in igneum co- 
lorem wverſz; poſt aliquod tempus ceſſarunt columnæ: tum aurora bo- 
Tealis ut primum fulſit, cui ante decimam ſucceſſerunt flammæ vehe- 
mentiores quam prius, quibus ceſſantibus columnæ circa undecimam 
viſe ſunt, magis diutinz & 120 plerumque altæ: rurſus aurora, mox 
flammæ, poſtea columnæ, atque ita ad tertiam uſque, qua videbantur 
adhuc phænomeni relli qui. | x | 
Ultra luculam, que ſemper ſeptentrionalem coeli partem illuſtrabat, 
majoris Urſz ſtellæ parum fulgebant. E Veſontio, quod 90 milliari- 
bus hinc diſtat, eodem modo viſum fuiſſe phænomenon accepimus. 


Alrſit interea meteoron, vulgo ſtella cadens dictum, quod ultra phæ- 
att it | Ex 
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Ex reflexione ſolaris luminis à partibus atmoſphæræ borealibus con- 
latis auroras boreales formari dictum eſt: ſed flammz | adev; nota- 
iles quo pacto explicentur non video. Si ab exhalationum /incendiis 
ortum hoc phenomenon cenſeatur; aurora borealis phænomeni comes, 
columnæ, duratio phznomeni, & ipſius in eodem loco ſtatio negotium 
faceſſent. 4 18%, 41 [20 343 2.Þ. nos 
14. Oct. 8. 10 3 Barom, a J Therm Wind 2 Weather fair 3 
| morn. 29. 90. 0 g W. 1. and clear. wick in North- 
This evening appeared an aurora borealis, I think full as re- atonſbire. 
markable as that in March 1716, though varying in form: it began 25 1 * 
about ſix at night to be light in the north with ſtreaks proceeding 5. . Apr. 
from it, and ſpread gradually both towards the. eaſt and weſt, the &c. :727, 
ſouth being ill very clear; but before ſeven it leſt all the northern 
parts (except towards the zenith) and covered all the ſouthern. 
Soon after which there appeared a white arch proceeding from eaſt to 
weſt and paſſing near the zenith, but more ſoutherly, which ſeemed 
fixed for a time; but about ten minutes paſt ſeven it Liſerſed, and was 
immediately ſucceeded by a kind of glory of an oval-form, the longer - 
axis from eaſt to weſt, ſomething ſouth of the zenith, with | rays 
ſhooting up from all parts and interchanging ſwiftly, for about 15 
or 20 degrees from it; the reſt of the heavens (except the north, which 
ſtill continued very clear) affording various phznomena. In the eaſt 
there was a quick ſucceſſion of columns of the iris colours, inclinable 
to white, the weſt to purple, and about the ſouth-weſt, for a good 
ſpace, appeared almoſt a blood-red coruſcation, which continued 3 
of 6 mivurtes.': . fog 1 ung ben 
Theſe appearances in a quarter of an hour became leſs remarkable; 
though the aurora continued moſt of the night, and afforded a light 
generally equal to 'the moon in its quadratures. Looking with my 
teleſcope at Jupiter I found both his ſatellites and beſts appear as plain 
through the aurora as if the sky had been perfectly clear. 
15. M. Gaudin in a letter dated from the obſervatory at Paris Oct. 20. Extract: ef 
N. S. 1726. writes, that he ſaw it firſt at half an hour paſt ſeven e 574! letters 
in the evening, forming at that time a luminous arch, with another 4 8 3 
ſomewhat darker under it, which extended it ſelf almoſt from ſun- ſet ance. 1 
to moon: riſe, and was raiſed above the horizon about twenty-five de- municated by 
grees; from whence ſhot out from time to time luminous ſtreams a- 5 Thomas 


bout ten degrees above it. At half an hour paſt eight the number of Dereham. 


der fireama vaſtly rnreaed, covering all th heaven, excepting the 2 de 
height of twenty degrees oppoſite to it: but towards the zenith 1728. 


remained a circular ſpace which was never covered by them, though 
there wanted not a conſtant ſucceſſion. Theſe appearances continued 
very ſtrong till half an hour after ten, when they began to decline, 
and diſappeared totally about two in the morning. l 


L 2 | M. Ma- 
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M. Maraldi, in a letter dated Oct. 20. 1726. N. S. at Thiers two 
es to the ſouth of Paris, ſays it began there about half an hour 
ſix with a conſtant uniform light in the north; ſoon after which 

appeared three or four luminous arches one over another, from whence 

iſſued a great number of rays ſhooting up a conſiderable height above 
the horizon, At eight o dock theſe rays darted quite up to the zenith ; 
half an hour after which they very much encreaſed, ſpreading with 
ſtrong undulations all over che sky, and all terminating in the zenith 
formed a ſort of cupola there. The concluſion he did not obſerve. 

Sign. Fran. Quaranbotti writes from Treggiaia Oct. 20. 1726. N. S. 
that he firſt obſerved it a little before eight in the evening, when it 
extended it ſelf along the north horizon about eighty degrees, and 
reached above it about eight. After ſome time the luminous emiſ- 
ſions began to riſe perpendicularly and continued by intervals ſo 
to do from nine till eleven. About ten it enlarged it ſelf fifteen de- 
grees farther eaſt, and ſtretched under the laſt ſtar in Urſa major. At 
eleven it vaniſhed. 

An anonymous account in latin from Florence informs us that it was 
firſt ſeen there at half an hour paſt ſix in the evening, with a clear 
expanded light occupying all the 3 betwixt the N. E. and N. W. 
At ſeven it divided it ſelf into ſeveral ſpherical triangles near the 
horizon, which half an hour afterwards united into one large one, 
whoſe baſe was near the horizon, and extended twenty degrees to the 
weſt from the north- pole, and whoſe vertex reached up to Urſa minor. 
This continued about half an hour and then diſappeared; but at ten 
o' clock it returned much more conſpicuouſly, forming about the pole 
a large column which was raiſed thirty degrees above the horizon. 
From this time it iſſued out lucid undulations *rill midnight, when it 
entirely diſperſed. He afterwards takes notice that the ſame was ſeen at 
Milan and Bologna; the accounts from whence agree that none of the 
ſtreams reached beyond the zenith. 


Sign. Manfredi writes from Bologna Jan. 3. 1729. that he did not 


obſerve this phænomenon himſelf, but was informed that it was ſeen 

every where in the Campagna di Roma, as far as Peſaro and Fano. 
Dr. Eric. Burman in the Act. Literar. Suec. T rimeſt. prim. 1727. takes 

notice, that although this meteor was ſeen in Germany, Poland, Swiſ- 


ſerland, France, and England, yet at Upſal they could obſerve nothing 
but the whole sky beſet thick with clouds, of a colour like that of the 


Obſervations 

on it by Mr, 

W. Derham. 

. 3098. 2.1245 

Apr. &c. 
M927. 


moon in a total echpſe, and variouſly agitated as by a wind, bur this 
chiefly towards the ſouth ; which continued till nine o'clock at night, 
a little after which it uite cloudy. | 

16. There are two ſorts of ſtreamings which I havetaken notice of, 
one by way of exploſion from the horizon, the other by opening and 
ſhutting, without ſuch ſhootings up and ſwift dartings as thoſe which. 
appeared in the lumen boreale March 6. 17:4. 
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Of the latter ſort chiefly was this laſt of Oct. 8.1726. in which although 
the ſtreams were as large and remarkable as in the former, yet they ex- 
hibited themſelves principally by the vaporous matter opening and 
ſhutting, as if a curtain had been drawn and withdrawn before them. 

The firſt view I had of this phænomenon was preciſely at eight 
o' clock in the evening: at which time all I faw was a long narrow 
faſcia, like a white ragged cloud, extended croſs the heavens from 
W. b. S. to E. b. N. which in a few minutes began to emit ſome 
ſtreams, and then diſappeared. This was ſucceeded by much ſtream- 
ing in the northerly hg and in a quarter of an hour it began to 
reach other points alſo; and ſoon after it ſtreamed all round in the 
8. E. and W. parts as much, or nearly as much as in the north. 
Which-was a thing I never had ſeen before. | 

Theſe ſtreams or cones were for the moſt part pointed, fo as to make Fig. 16. 
the appearance of flaming fpires or pyramids ; fome were truncated 
and reached but half way: ſome alſo were longer, and fome ſhorter 
ſome had their points reaching up to the zenith, or near it, where 
they formed a ſort of canopy or thin cloud, ſometimes red, fometimes 
browniſh, ſometimes blazing as if fired, and ſometimes emitting 
ſtreams all round it, which at that time gave it the : e of 
ſuch a ſtar as our knights of the garter wear on their breaſts. 

This canopy was manifeſtly formed by the matter carried up by the 
ſtreaming on all parts of the horizon: which matter ſometimes ſeemed 
to aſcend with force, as if impelled by the impetus of ſome exploſion 
below, as in Mar. 1718. This forcible aſcent of the ſtreaming mat- 
ter gave a motion to the canopy, ſometimes a gyration like that of a 
whirlwind ;; which was manifeſtly cauſed by the ſtreams ſtriking the 
outſide parts of the canopy, as in the figure: but when the ſtreaming 
matter hit the canopy in the middle, all was then in confuſion. 3 

Theſe two particulars, the ſtreaming all round the horizon, and the 
canopy in and near the zenith, were taken notice of in all parts of 
England that I have met with any accounts from, and in diverſe parts 
beyond ſea. 

Mr. Waſſe in his account of its appearance at Aynho in North- 
amptanſhire writes, that at 7 h. 207 p. m. he ſaw an arch ſomewhat 
curved like a rainbow at firſt, about half the breadth of the rainbow, 
and yellow; which in about ten minutes began to twiſt and make an 
angle at the zenith: that one end of it was pretty much to the eaſt, 
and not directly to the north, the weſtern A ecting as much to 
the ſouth : that it remained after the twiſt at the zenith without an 
great motion not a quarter of an hour. After which the rods aroſe 
on all ſides from the horizon to the zenith, the upper points ſeemin 
to move through a ſort of vortex quite out of our atmoſphere : whic 
rods, he thinks, roſe perpendicularly from the horizon, but ſeemed to 
converge towards the zenith, according to the rules of perſpective, * 

I their 
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their angle then being leſs than their baſis at the horizon: that a red- 
neſs was perceived, which, he thinks, was ſtrongeſt towards the welt, 
but did not appear till the arch brake into ſeveral pieces and over- 
ſpread the heavens with a thin faintiſh fire, through which they ſaw 
Jupiter very clearly. | 
This account of Mr. Waſſe's may ſhew how the phænomenon was 
in England; moſt of the accounts I have met with concurring in the 
main with his. But in the more ſoutherly parts of Europe I take it to 
have been ſomewhat different. The news- papers tells us from Scaff- 
hauſen, That on Oct. *3. there was a great alarm in many parts of 
„ Switzerland, on account of a great light ſeen in the air from ſeven 
& oO clock till midnight; which was ſuppoſed to be the reflection 
© of ſome great conflagration. At Bern every body thought there 
«© was a fire in ſome part or other of the city or neighbourhood, At 
% Neufchatel the alarm-bells were rung, and the governour was ſe- 
«© yeral hours on horſeback to give orders as in caſes of diſtreſs, 
« All which they heard afterwards was only an aurora borealis.” 
And from Florence Sir Tho. Dereham ſent me this account; As to 


the lumen boreale, which appeared in theſe parts Oct. 8th laſt, I, 


<c 
cc 


ſaw it my ſelf in the following manner: an hour and half after 
ſun-ſet when I was paſſing through a piazza in this town Idiſcover- 
ed the phznomenon which ſeemed one mile long and three quar- 
ters of a mile broad, of an almoſt perfe& oval figure, hanging 
north and north-eaſt to us: the edges of it were of a pale light 
colour, like the firſt dawn of the morning; and towards the cen- 
ter it encreaſed its fiery colour; ſo that in ſome places it looked 
as the fire of a furnace; but in the very center, and many adjacent 
or 2 78 it was like a red-hot iron growing cold, that ſeems bloody. 
For a good while I could perceive no motion in it; but after a quar- 
** rer of an hour, I diſcovered a general flow motion backwards and 
* forwards, like that of the circulation of the blood in the tails 
«© of fiſhes ſeen by the help of the microſcope, but no manner of 

darting; inſomuch that in another quarter of an hour it vaniſhed 
imperceptibly, juſt as a rainbow, and the air grew dark again, 
which was ſo luminous before that one might read a manuſcript by 
% it. *Tis very remarkable that at Feſole, a town within a ſhort 
„ mile of this, 3. phænomenon ſeemed to be between them and us, 
and they thought our town was burning: whereby it appears not 
<< to have been very deep nor very high; Frieſole ſtanding upon a hill 
half a mile high — to the N. N. E. of this town.” . 

To theſe obſervations of my own and my correſpondents I ſhall add 
two or three things more, before I enquire into the cauſe of the phæ- 
nomena, 

It was taken notice of in moſt places that in ſome part of the great- 
eſt ſtreaming the vapours between the ſpires were of a blood-red colour. 


4 3 IJ ob- 
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I obſerved that about half an hour after eight the vapours towards 
the S. W. were very denſe, and for ſome time red. And not long 
after the like redneſs aroſe in the N. E. and the other gradually went 
off. Both which gave thoſe — of the atmoſphere the appearance of 
blazing lances and blood y- coloured pillars. 

Another thing I took notice of was, a ſtrange commotion and 
working among the ſtreams, as if ſome large cloud or other body was 
moving behind them and diſturbed them. 

In the N. and S. parts the ſtreams were perpendicular to the hori- 
Zon ; but in the intermediate points they ſeemed to decline more or 
leſs one way or other; or rather to incline towards the meridian. 

As for the weather, the preceding day was cloudy with an hoar-froſt 
in the morning; but it cleared up and grew warmer afterwards ; yet 
towards the horizon continued very vaporous. Before ſun- riſe the 
morning after the ſtreaming the air was full of vapours, with diverſe 
thin vaporous clouds, ſome of a lucid brown, ſome reddiſh: I took 
1 P be remains of the ſtreaming which, I was informed, continued 
all night. | 

As for the cauſe of theſe phænomena, I took them to proceed from the 
ſame matter or vapours which produce earthquakes: firſt, becauſe ſome 


of theſe phænomena have been followed by earthquakes z Stow relates. 


in his annals, That on Nov. 14. 1374 were ſeen in the air {tra 
& impreſſions of fire and ſmoak to proceed forth of a black cloud in 
the north towards the ſouth.” That the next night following 
the heavens from all parts did ſeem to burn marvellous ragingly, 

and over our heads the flames from the horizon round about riſin 
« did meet, and there double and roll one in another, as if it ha 
© been in a clear furnace.“ After which, followed on Feb. 26th 
great earthquakes in the cities of York, Worceſter, Glouceſter, 
„ Briſtol, Hereford, and in the countries about, which cauſed the 
people to run out of their houſes for fear they ſhould have fallen 
on their heads. In Tewkſbury, Breedon, &c. the diſhes fell from 
4 Fas cupboards, and the books in mens ſtudies from the ſhelves, 
„ Kc. | Ef 

So this in Oct. laſt was preceded by that fatal earthquake at Paler- 
mo in Sicily, and ſucceeded by one in England Oct. 25 following. 
This, I hear, was perceived in London, and was ſo conſiderable at 
Dorcheſter, Weymouth, Portland, Portſmouth, Purbeck, and diverſe 


cc 


other places in Dorſetſhire, that it cauſed the doors to fly open, ſhook 
down pewter off the ſhelves, and was felt in ſome ſhips that lay in 


the harbours, 


Another reaſon is, that I am aſſured by an ingenious gentleman of 


my acquaintance, that as he was viewing this appearance. on the top 
of his houſe at little Chelſea, he plainly perceived a ſulphureous 


Y 
ſmell ia the air; and that another perſon did the ſame on the top of 
a houſe near him, | Arother 
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Another thing which concurs with what hath been ſaid is, that Tam 
aſſured from ſeveral perſons that an hiſſing, and in ſome places a 
crackling noiſe was heard in the time of the ſtreaming, like what is 
reported to be often heard in earthquakes, 

I ſhall conclude with theſe two remarks ; 

1. That it may help us to reſolve ſeveral difficulties relating to 
theſe northern lights to obſerve, that what was ſtreaming or darting 
in our northern parts was only a remarkable light or blaze in Italy 
and the ſouthern parts. 

2, Thatif hats phenomena have the ſame origin that earthquakes 
have, they are doubtleſs of great uſe to the peace and ſafety of the 
earth, by 3 ſome of that pernicious vapour and ferment which 
is the cauſe of thoſe terrible convulſions. | 

I forgot when I deſcribed the canopy or corona to obſerve that it 
did not reſt in one place, but changed its poſition, ſometimes higher 
near the zenith, and then towards the E. and S. E. 10 or 15 degrees, 
and then back again nearer the zenith, according as the darting matter 
directed it: bur 1do not remember that this canopy was at any time 
directed towards the weſtern points. | 

In moſt of the northern lights that I have ſeen, there generally was 
a dark bank of vapours circular on the top; but whether this of 
Oct. 8. had any ſuch arch I could not ſee at Upminſter, where Iwas 
ſurrounded with trees. 

An account 17. Jan. 4. 1724 a luminous arch extended it ſelf from N. E. 
of the lumen to W. The ſtreams all moved weſtward, Wind N. W. Merc. 


boreale as ou 294, 

A Jan. g. we had ſomething of the ſame nature, but hardly enough 

Dr, Ben. for obſervation; and yet this very night the appearances were more 

Langwith. remarkable in ſome parts of the kingdom than thoſe of Oct. 8. 

* 5. 04% 4 March 2. between 7 and 8, there was an arch upon a black baſis 

1727 as before, extending it ſelf from N. E. to W, Irs height variable, 
pyramidal ſtreams of greeniſh light moving weſtward. About a quar- 
ter paſt 8 there ſhot up from the weſt a ſtream of pale flame-colour 
about 6 or 7 degrees broad: it paſſed over the pleiades, and croſſing 
the meridian about 19 degrees to the N. of our zenithdeſcended as low 
as the tail of Urſa major which it left a little tothe S. It continued 
thus for ſome minutes and then gradually vaniſhed. Wind N, 
Merc. about 30. ; | l 

March 3d. the appearances this night were fo extraordinary, that 
they would require a long deſcription: but I ſhall chiefly take notice 
of ſuch particulars as differed from thoſe of Oct. 8. wif; 

1. Inſtead of one luminous arch in the N. here were two and 
ſometimes three one above another. They were diſtin enough from 
each other in their upper parts, but blended together rowards the 
Horizon, which they generally cut about N. E. and N. W. but ſome 
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times varied conſiderably from theſe points. The ſame obſervation 
may be applied to the heights, ſor they were alſo variable; and in 
particular the inner edge of the lowermoſt arch was at ſome times about 
6 degrees above the horizon, at others conſiderably more or lefs. I 
ſuppoſe this extraordinary appearance was owing to ſeveral diſtin&t 
collections of luminous vapours, which were either at different heights 
from the earth, or diffeent diſtances from 'the eye. 3 ge 

2. Several of the more permanent ſtreams were bent, at times, into 
irregular arches of different curvatures and poſitions. Some of them 
held pretty near the ſame ſhape till they vaniſhed, others went off 
moſt commonly in tangents to ſome part of the former curves. 

3. The flaſhing ſtreams from the E. ſometimes met with thoſe 
from the W. and ſo formed continued arches of à pale colour, which 
quickly broke and vaniſhed. No colouring followed upon the mix- 
ture of theſe ſtreams. 90 109 017: Nn W 
4. The ſtreams of this kind moved moſtly S. but not to any cer“ 
tain point; for they were inclined to the horizon at all degrees be- 
tween 5, or leſs, and go. There was ſometimes ſuch a — irregu- 
larity in their motions as can hardly be deſcribed; for the places from 
whence the flaſhings were directed ſeemed to vary every moment. As 
to the more ſteady pyramidal ſtreams, they generally moved W. and 14 
though ſome of them, at times, ſeemed to ſtand ſtill or even move 
backward, yet I am apt to believe this irregularity was only ap- 

nr. Ci% a 12 | . | 
5. A little after the beginning of this meteor there was a faint 
ruddineſs in the sky towards N. E. and N. W; but towards twelve 
o'clock; when it was in its greateſt perfection, I ſaw none of the priſ. 


matie colours, though the air was chen full as light as I have ever er 
known it upon theſe occaſions. This helps to confirm me in the opi- I 
nion that the priſmatic colours in theſe meteors are owing to the ſun. 
Theſe a es began early in the evening, and held, as I am ow 
SEO, or a good part of the night. Wind N. W. Mert. 2 
ve 30. 1.1 b ; 31 tho T 5 1 4 7 ways of | I 


l am told that theſe meteors are much more common in the N. of 
England than here, and that they go by the name of ſtreamers, merry 
dancers or pretty dancers. They alſo pretend to ſoretel the weather 
by them, and ſay that when the ſtreamers are green they betoken wet 
ſtormy weather; but when they are yellow it will be clear and dry. 

don't know whether it is worth while to acquaint you, that Ari- 
ſtotle has given an imperfect account of ſome of theſe meteors. 

18. Jan. g. 172 uõut 7 o'clock at night I was told that the 1» Aurora 
meteor called by our ſailors merry dancers was viſible and very bright. Borealis as 
Having ſeen ſeveral before, but without any opportunity of being par- 3 
ticular in my obſervation, I went out into the open air, clear of houſes, ” MG 
chat I might have a better view all round the horizon; from whoſe ...... iid, 
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northern part aroſe ſeveral ſtreams of light, as if from behind a black 
cloud. They were very many, and J believe, there was no poſſibi- 
lity of numbering them, their motion was ſo quick ſhooting! upwards 
to the zenith with a motion not to be followed by the eye. They had 
alſo another motion which ſeemed to be ſide-ways, their higher ends 
terminating ſometimes in a ſharp int, ſometimes in two or three 
points; they appeared from the N. W. to N. E. but were brighteſt in 
the N. Their colour was pale like that of Jupiter through a teleſ- 
cope, but not near ſo bright, Moſt of them reached the zenith, where 
mixing with one another they whisked round and formed an appear- 
ance like the curling flame of a glaſs-houſe- fire; they had a very ir- 
regular motion, ſometimes turning inwards, ſometimes outwards, like 
the pendulum-ſpring.of a watch. This circular light was the brighr- 
eſt, and ſeemed to occupy. near ten degrees of the higheſt part of the 
hemiſphere : ſeveral ſtrokes of light ſeemed to dart from it to the S. 
but died before they got to any conſiderable diſtance. In the W. I 
obſerved two ſmall long clouds that interpoſed betwixt me and the 
light ſtreams, which I ſaw over the clouds and betwixt them; fo 
that I am convinced this light, whatever it be, is far above them. I 
ve drawn a ſcheme of the whole horizon as it appeared to me. 
he bright ſtar, in the 11 is Jupiter, who was then in 17 of Aries, 
about S. W. and 1 gueſs about 20 high. Some of the. brighteſt ſtars 
in Taurus, Orion, and Aries appeared S. and S. E. but thoſe I have 
placed only by gueſs. In this ſtate I left it: but was told by one 
that ſaw it after 10, that the whirling light in the zenith a 
of ſeveral colours, as blue, green, yellow, and reddiſh. | 
19. Oct. 13. 1728. about 8 in the evening og family and others 
it Windſor ſaw a conſiderable ſtreaming in the N. with ſuch bright 
langes and columns as uſual. But at Redbridge in Hants none ſuch 
appeared, only in the N. I obſerved a great thick black bank of 
vapours, the top reaching about 20% above the horizon, without an 
ſuch convexity or curvature as is uſual in moſt of the ſtreamings 1 
have ſeen; but inſtead of that, the upper part was indented in many 
laces with long black pyramids, ſomewhat reſembling the ſtreams 
the lumen boreale, the edges of which were gilded with lucid rays 
of the ſtreaming colour: I obſerved a great commotion throughout alt 
the vaporous bank, as if ſomething was rolling or tumbling behind 
it. The end of all theſe appearances I expected would have been 
— + 40t leſs than an hour the clouds, which had been 
retty ſtill, began to move to the S. W. and at laſt obſcured the whole 
emiſphere, which before was all clear enough, except towards the N. 
to ſhew the. ſtars, although beſpread with vapours like a thin fog a 
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20. The aurora it ſelf had nothing extraordinary 3 it Was a quiet . in one at 
one without any ſenſible motion, except perhaps an alternative encreaſe Genev.Feb. I 
and diminution of apparent altitude. Whether it was for this reaſon, "ay 82 
or becauſe the light had its edge imperceptibly confounded with the mer. . = 
colour of the sky, different people judged of that altitude differently. p. 279. Aar. 
Some pretend to have ſeen it to the very zenith: I was not ſo hap- &c. 1730. 
py, and could not ſee it higher than the girdle (8) of Cepheus, which 
was about 30 deg. high. The greateſt part fixed it to the polar ſtar 
which is about 46 deg. Its baſe reached from the head of Andro- 

meda and further, to the ſhoulder () of Bootes and further, and fo 

it ſtood upon an arch of 140 or 150 deg. of the horizon. This 

meaſure was taken half an hour after eight, Its middle declined from 

N. to W. about 15 aeg The light was ſtill and clear enough to 
read a ſmall character. The baſe ſeemed obſcure to ſome people. 

But what was chiefly to be conſidered was a great meridional zone 

pretty like a rainbow in. its figure, but broader. Ir was terminated 

y two parallel arches. The ſuperior inſiſted with one ſide upon the 
true point of E. and with the other upon the point of S. W. or W. S. W. 
whence you fee its middle declined about 15 deg. from S. to E. ang 
was diametrically oppoſed to the middle of the aurora borealis. Its 
altitude varied a little, but never reached higher than the [head of N 
Orion which was 54 deg. high, and never was ſeen lower than a little 
under Procyon which is an altitude of 45 or. 46 deg. The inferior 
arch was exactly parallel to the ſuperior, and the breadth of che zone 
varied from 14 or 15 deg. to 18 or 20 degg + 
The colour of this zone was ved, ſcarlet enclined to purple, pretty | ß,, 
lively and changeable by intervals. It was leſs vivid near to the ho: 
rizon, and alſo to the meridian where it ſeemed now and then inter- 
rupted. Some ſtanders by imagined two great arches riſing, one from 
the E. the other from the S. E. and meeting together near the meri- 


dian, but immediately afterwards parting one with another and drayy- 9: nit 


ing back, which they repeated very often. 
nder this zone be ſeen, but not conſtantly, one or 
two arches lucid and interrupted, which comprehended with the ho- 

rizon a dark ſegment very like a miſt, ** 
Ihe phenomenon laſted till four O clock in the morning. The 
weather was calm, ſerene and cold, the barometer very high; nocloud 

in the heaven. a 5 OY ie 7 
It was remarkable, and think: extraordinary, that this aurora 
conſiderably darkened the light of thoſe ſtars which were ſeen 
it; and that was much more true of the red meridional zone which 
died with its reddiſh colour the ſtars that appeared behind it. When 
that zone was the higheſt it covered Jupiter; and ſome gentlemen; 
who at that time had not yet remarked the aurora, looking at Jupiter 
through a teleſcope affirm they Jn hardly ſee it, but that it ſeemed 
| 2 as 
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4ẽsãũ intercepted by ſome dark cloud; and indeedꝭ it looked at that time 
* e en B36 — DBRS through a red glaſs. N nn nn tha 

ol This obſervation confirms what is moreover very probable, that this 

zone was produced by the, light of the oppoſite aurora, either by re- 

flexion or refraction. But the manner of its production ſeems diffi- 

cult to account for. We may ſuppoſe icy particles ſwimming in the 

air, and of; ſuch figures as to exhibit a. great zone by the reflexion 

and reſraction of the light of the aurora, almoſt in the ſame manner as 

the drops of rain produce, the appearance of the rainbow. But this is 

mere conjecture, n | 

The aurora and zone ſeemed a great deal nearer one another in the 

horizon than in the wh If we could ſuppoſe this difference to be en- 

tirely e theſe two circles really parallels, that would be enough 

to determine the diſtance of the phænomenon from the earth. But the 

ſuppoſition, though it ſeemed at firſt pretty allowable, is by no means 

to be admitted ; for it would follow that the phænomenon was at leaſt 

diſtant from us 2 of the diameter of the md y which is too great an 

altitude to be believed. rs 1 F 

A remarkable - 241. The aurora borealis has been very frequent with us of late; 

one in New- but none either for brightneſs, variety or duration, ſo conſiderable 

England, as chat on che 224 of October, 1730. This meteor has been obſerved 

By Ar. ifac in N. England, at different times, ever ſince its firſt plantation 

Greenwood. but I think at much longer intervals than of late years, and never to 

1. 418. P. 55. ſo great à degree as the preſent inſtance; nor indeed is there any re- 

March, Sec. corded in che Phil. Franſ. that T could think equal to it; except- 

1 Vol. IV. ing only that celebrated one of the 6th of March, 1714. T and in 

. 11. C. I. many reſpects that alſo muſt give the preference to this. 

$. xx vi. Ob. 1. ] Octob. 22. 1730. 6 30“ p. m. there lay near the hori- 

zon an extended 'duskiſh vapour reaching from N. W. by N. to 

N. E. by E. The upper edge was the ſegment of a circle, whoſe 

teſt height from the horizon was about 13 bearing nearly N. by 

Tig. 18. Adjoining to this was a concentric ſegment of a vety light azure, 

of a greeniſh caſt, ſtrongly illuminated, a few degrees in breadth, and 

then dilated more and more till it became blended with an extenſive 

brightneſs,” or aurora, which lay every where above it for about 45 

degrees. There was in ſeveral places a faint caſt of red. The hea- 

vens were every where elſe perfectly ſerene ; a ſmall wefterly wind, 

and the moon above 8oꝰ below the eaſtern horizon. | ab 4 

Obſ. 2.] At 66 35/ two ſtriæ roſe perpendicularly from different 
parts of the illuminated edge of the vapour which I all along ſuppoſe 
to continue its figure, when there is no particular note to the contrary. 
Theſe were of a faint red, and to the height of 43e at leaſt. 

Obſ. 3. ] At 65 40 / the ſtriæ were very numerous to the left, each 
about 455 3 and one in the middle (by which I ſhall always mean the 
middle of the northern dusky vapour) roſe to a ſurprizing height. It 
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was 80 or 10 in breadth; of a light azure tinged with green, and 
in ſeveral places ſtreaked vertically with a bright flame- colour. There 
was alſo N. W. by N. a large area or body of a very intenſe red. 
Obſ. 4.] At 6* 45/ the whole extraordinary luminous. The red 
diffuſed in all parts above the greeniſh light, which now bounded the 
duskiſh vapour in the north; and indeed ſeveral parts of this were ting- 
ed thertwith alſo. But the moſt intenſe red was towards the N. W. 
and N. E. by E. between which were various pyramidal ſtreams of 
different colours, ſome blue, ſome green, others flame- coloured, &c. 
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many tinctured with, and all terminated by the diffuſive roſineſs. Fg. 19. 


One ſtria N. W. by N. was of a ſurprizing luſtre, of a light azure 
turned upon green. This ſcene was very beautiful, the height of 
each column about 43, and many of them well defined. | 

Obſ. 5.] At 6 50 the enlightned part of the hemiſphere was every 
where tinged with red; its horizontal bounds the ſame as before, but 
its altitude about 70% Whence it appears the aurora is conſiderably 
extended upwards. The reddiſh caſt on the right hand from N. to 
E. was beautifully diſtinguiſhed into perpendicular ſtriæ, which gene- 
rally obſerved the following order of colours, beginning from the FE. 
Viz. a deep azure, which ſucceſſively proceeded, to the lighteſt blues, 
though each column, was ſo intenſe as to be diſtinguiſhed from 
the neighbouring columns; after which | followed ſeveral 
of green, and then of red, the deepeſt beingan intenſe ſcarlet. And 
this order was 1 ſeveral times, filling up the whole ſpace from 
N. E. to N. by W. The weſtern regions were at the ſame time of 
an undiſtinguiſhed red. Many of the riſing columns were very exactly 
terminated. 

Obſ. 6.] At 6* 55! the red which in the laſt lay towards the zenith 
became very intenſe, darting to the horizontal vapour throughout 
the intermediate ſpace innumerable ſtriz differently coloured. The 


horizontal duskiſh cloud was ſomewhat raiſed ; a ſtratum of blue Fig. 203 


juſt under it, which towards the horizon was of a fainter caſt, as 
the colour of the sky is when overcharged with vapours. The upper 
ſurface of red jutted out irregularly in ſeveral places, though in ge- 
neral well terminated. 

Obſ. 7.) At7* of the diſtinguiſhed red towards the zenith approach- 
ing nearer; thercunto, is about 20 broad upon our meridian, and 
therce tapers to the E. and W. horizon. The whole a 
is of a reddiſh hue, in ſome places faintly ſtreaked. At this junc- 
ture appeared E. S. E. conſiderably removed from the other phaz, 
nomera, a remarkable oval, the verſe diameter erect, about 30% in 
2 and of a very bright azure, The whole ſcene very 
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Obſ. 8.] At 5 214 the phænomena much the ſame, excepting that 
the reddiſh caſt has riſen, and is now diffuſed to the ſouthward of the 
zenith. The other parts of the northern hemiſphere much like the 

Fig. 211, genuine aurora, interſperſed with various ſmall clouds. There are 
two diſtinguiſhed parallelogrammic areæ of an intenſe red, near! 
30® in diameter, the one to E. by N. the other to N. W. which is 
of the deepeſt colour, and croſſed in the middle with a black bar. 
The bright azure oval ſtill remains towards the E. S. E. 

Obſ. 9.] At 7 5! the whole appearance vaniſhed, excepting 
that the northern regions retained the aurora, which was as bright 
as about half an hour after ſun-ſet. The eaftern area of red was 
diſtinguiſhable, though very faint, reaching from 30 to 50e high; 
alſo the former area to the N. W. ſomewhat more intenſe. This was 
the ſame as in the laſt article; and the black bar mentioned then 
appeared now to be a cloud moving eaſtward, part whereof was feen 
on this red area, and part to the north. And in this view the red 
vapour appeared vaſtly more diſtant than the cloud. There were 
ſeveral 1 of light interſperſed throughout the ſcene. 1 
Obſ. . 175 15 / the appearance ſome what changed. The are 
of red N. W. was the moſt intenſe. Several riſing columns of a fant 
red and blue between weſt and north. A deep red E. by N. Sone 
of the fixed ſtars could all along be ſeen through all the colours that | 
ſucceſſively lay upon them, though with conſiderable differences as | 
ro obſcurity and clearneſs, according to the intenſities of the colours. 
No clouds in the fouthern regions. 2 | = - 
Obſ. 11. ] At 7* 207 the wind has been all along W. and W by N. 
and if the ſtrongeſt winds be expreſſed by 10, this was ſometimes 2, 
and I think, never leſs than unity. I am informed that at Boſton, 
Which les about 3 miles E. it was all the while to the E. of the 8. 
The aurora till of the fame dimenſions, but the of the duskiſh 
horizontal cloud much abated of its brightneſs and colour. There 
are four remarkable ſpots, or areæ of red, one E. by N. one N. E. 
by N. very intenſe, as alſo another nearly N. and the laſt bore N. W. 
by N. which with that E. by N. has been of ſome confiderable du- 
0 ration. There were ſeveral conſiderable ſtriæ intermixed with red, 
5 and a flame - colour riſing about N. N. W. 
Obſ. 12. ] At 5* 28 / the redneſs about the N. increaſed in its di- 
menſions and intenſity very much. It reaches from the N. ſtar to 
about 20 upwards, and for about 12 is exceedingly bright. It is 
diſtinguiſned into ſeveral perpendicular columns of various degrees of 
red, and many well terminated. | 
Obſ. 13.] At 7* zo“ the redneſs N. E. by N. moves W. and 
is conſiderably altered in that reſpect. That about the N. ſtar is now 
divided in the middle by a perpendicular column, very broad, and 
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of a intenſe yellow light. It appears now that this alſo has a flow 
3 W. but x — redneſs has all along advanced at a con- 
ſiderable rate. 

Obſ. 14. ] At 5 3 / the three red arez juſt mentioned are now unit- 
ed, and nearly confounded with one another. The diſtinction is onl 
as to the degree of redneſs. The aurora which lies partly under theſe 
is conſiderably abated of its luſtre; and the horizontal bounds con- 
tracted to about 80, though the altitude is rather encreaſed. The 
E. and W. limits ſeem ſtill to approach one another very 
lowly. There was one ſtria very conſiderable, horizontally poſited, 
and about 5* broad, of a bright —ů 1 amy reaching from the ho- 
rizontal bounds throughout the whole meteor arch-wiſe, whoſe great- 
eſt height was about 1 5*. 

Obſ. 15.] At 7* 450 the flame-colouredarch much diminiſhed. The 
redneſs very evident, and continuous; though in ſome places of dif- 
ferent intenſiries, and viſibly increaſing about N. by W. On each ſide 
of it a diſtinguiſhed ruddineſs. 

Obſ. 16.] At 76 51! the diſtinction of redneſs about N. by W. 
changed to a more intenſe uniform redneſs, which ſeemed to be by 
the union of the aforeſaid diſtinguiſhed arez ; and the greateſt inten- 
firy was in the middle ſpace that was between them; viz. N. by W. 
At this juncture I. was not a little furprized with an extraordinary 
flaſh of lighmlog very bright, which began about the midſt of this 
congregated vapour and ran with an oblique undulatory motion for 
20 towards the horizon. | 

Obf. 17.] At 8h 1/ the redneſs ſtill continues, but much abated. 

Obſ. 18. ] Ar 8* 9! the meteor ſcarce to be diſtinguiſhed but by the 
aurora, which reaches from N. W. to E. in ſuch fort of curve that the 
hi 1 gt is due N. about 40 of altitude. There is ſtill a red- 
Uh caſt N. N. W. e, 

Obſ. 19. ] At 85 30? the colours not very conſiderable; but the form 
entirely new. The breadth of the redneſs was from the pole ſtar 
downwards about 20% and from thence it run tapering on the left 
hand to W. by N. andon the right tothe E. In which points it was 
of no diſcernible breadth. Its upper edge was of the deepeſt red, 
which dilated by degrees to a flame-colour, and could ſcarce be di- 
ſtinguiſhed from the neighbouring aurora. However, there were two. 
ſpots, one to the right, and the other to the left, in the extenſive arch 
of a remarkable ſadneſs. Te 

Obſ. 20.] At q 20“ was an exceeding beautiful appearance. 
From the zenith about 20% 8. an uncommon. redneſs was 
formed, as it were into a knot or canopy, very diſtinctly terminated 
(eſpecially on the S. parts) about 20% in length, 
E. and W. and little leſs in its dimenſions N. and S. 1 
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Fig. 22, 


which lay Pig. 23. 


iſſued innumerable ſtriz throughout the N. liemiſphere and far. 
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ther, the horizontal bounds beirg W. S. W. to E. S. E. Theſe ftriz 
were diſperſed in an exact order, proceeding from the aforeſaid knot 
as folds equally divergirg, and each of the fame colour and bright- 
neſs throughout the whole ſpace to the horizon, The order of 
the colours was very agreeable, interchangeably blue, red, and 
then flame-colour 3 each of which was alſo diſtinguiſhed into 
ſtriæ of various intenſities, from the deepeſt blue to the lighteſt 
from the bounds of violet, to a tincture of orange; and laſtly, from 
the colour of the aurora to the brighteſt flames. And this order was 
repeated innumerable times throughout the whole ſcene. The whole 
was as bright, and in many reſpects reſembled a ſeries of rainbows ver- 
tically poſited ; and in this view the generality of people will always 
remember it. And indeed were the heavens to be diſpoſed into innu- 
merable rainbows, excepting only the greater number of primitive 
colours, it would ſcarce exceed this phænomenon in beauty: and the 
knot from whence it ſeemed to proceed far ſurpaſſes any of the red- 
neſs of that meteor, and even blood it ſelf. It may not be amiſs to 
obſerve that the W. breeze has been for ſome time perfect ly 
lulled 3 nor is there the leaſt motion in any part of the heavens. The 
N. bank of vapours has all along continued, and now reaches 
from W. to E. by S. its greateſt height about dl. 

Obſ. 21.] At 9 35! the bloody knot wholly vaniſhed ; though ſe- 
veral of the deſcending ſtriæ remain entire, and in many places parts 
of others, all of the ſame direction, and a fainter colour than before. 
The sky is perfectly calm and ſerene. bz 'S 

Obſ. 22.] At 9 42! the N. regions retain a bright aurora, in- 
terſperſed with a reddiſh caſt, From the zenith is diffuſed a very 
extenſive. red vapour, reaching to the S. near 30 from the 
zenith, and from thence converging towards, the E. and W. 
horizon, where it meets the one E. by S. and the other W. S. W. 
The S. edge was of the deepeſt red, and the moſt diſtinguiſhed 
redneſs W. S. W. There appeared a falling ſtar S. W. of a conſi- 
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derable duration. | 


Obſ. 23.] At 10h 2! the meteor much advanced to the 8. 
its greateſt height being not above 40* from the horizon: its horizon- 
cal bounds E. S. E. and W. by S. Its redneſs much abated ; but the 
aurora diſſuſed every where throughout the ſcene, as conſpicuous to the 
S. as towards the N. parts of the zenith; which was an uncom- 
mon ſight. The sky was now remarkably hazy, and full of yapours. 

Obſ. 24.] At 10h 18! the aurora advanced conſiderably to the 8. 
of the red vapour, which now is much diluted, about 20% in 
breadth, a part of it at leaſt go to the S. of the zenith, and 


tapering towards che E. and W. horizon, where the bounds are much 
the ſame as before. 


Obſ. 


Obſ. 25.] At 10" 25! the aurora ſeparated from the reddiſh vapour 
conſiderably in the upper gs though * in the horizontal, and 
not above 25 from the S. horizon. 

to the N. but an arch of the aurora of much the ſame height, 
though much inferior in its horizontal meaſure. The S. and 
N. aurora each very bright. There were ſeveral tem 
flaſhes in many parts of the red vapour. At this juncture the aurora 
ſeemed to appertain as much to the S. as N. horizon; and the red- 
neſs conſiderably more. But there was a 83 juſt towards 
the horizons; the one being covered with the duskiſh vapour fo often 
mentioned, and the other appearing of its natural blue. In the figure 
Z denotes the zenith, and NESW the horizon. 

Obſ. 26.] At 10" 35" the appearance over, excepting a reddiſh caſt 
to the E. and a faint aurora in the N. Regions, of but ſmall extent 
from the duskiſh horizontal vapour, ; 

Obſ. 27.] At 11* 357. There have not been any remarkable phe- 
nomena ſince the laſt. The N. aurora with the duskiſh vapour ſtill 
continue, and I think as evident as at any of the foregoing periods. 

I am informed by ſome who were occaſionally on the water that 
its beginning was juſt after | ſun-ſet, in the form of an extended 
darkiſh cloud riſing N. a few minutes after the appearance of which 
there was towards the E. and W. regions a very diſtinguiſhable tinc- 
ture of red. And the next change was my firſt obſervation. 

Obſ. 28.] At 11* 45“ it appeared in a new and very ſurprizing form. 
The edge of the horizontal vapour was ſtrongly illuminated, as though 
it had been fired; and this was in height about 8*. From hence a- 
roſe up continually, following one another, very extenſive horizon- 
tal columns of a bright flame colour, which in ſcarce a ſecond of time 
reached ſome to 40% others above 60 of altitude. Each of theſe 
columns were as though an horizontal train of gunpowder had been 
ſuddenly fired, and the flaſhes regularly propagated to ſuch enqrmous 
heights in an horizontal poſture. And there were innumerable ſuc- 
ceſſions of theſe riſing flaſhes, the phænomenon continuing/near a 


quarter of an hour. Sometimes there were ſeveral of theſe flaſhes aſ- Fig. 25. 


cending together, at a little diſtance, from one another, as though 
there had been ſeveral horizontal trains ſucceſſively and almoſt inſtan- 
taneouſly kindled after one another, Sometimes the riſing line of 
light would be continued horizontally throughout the whole ſcene, in 
other places three quarters, an half, one third, a quarter, &c. of the 
lame length, as though theſe trains had been unequally extended. 
Sometimes the flaſh would begin in the middle and run kindling to the 
extremes: then at one extreme moving towards the other; and at 
other times in more places than one. But in all theſe varieties the 
horizontal motions ceaſed and the whole became one uniform line. before 
it had paſſed the enkindled edge of the cloud, which I have ſaid was 
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not above 89, All which may be well repreſented by the aforeſaid 
trains of inflammable matter, ſometimes kindled in one place, ſome- 
times in another, butalways propagated _ the whole train, with 
ſo ſwifta motion that there could be no conſiderable difference as to 
the height of one part above another. The greateſt extent of theſe 
horizontal flaſhes was from N. W. to N. E. After theſe phænomena 
the meteor aſſumed its uſual form; viz. a bright aurora ſettled upon 
a duskiſh horizontal vapour. 

Obſ. 29.] At 2b. the meteor was again formed into much the ſame 
form as in Obſ. 20, but of fainter colours conſiderably. It vaniſhed 
alfo-again in the ſame manner. 

Obſ. 30.] At 6h 30! the aurora continued 'till day-light ; and the 
phenomena, at different times and without any certain periods, were 
much the ſame as deſcribed: in one or other of the foregoing articles. 

The day before this meteor was very warm for the ſeaſon, though 
early in the morning there was a very conſiderable hoar- froſt. The 
morning following was remarkable for an abundant dew. The tem- 
per of the air much the ſame as the preceding day. About 8 o'clock 
the heavens fair and calm. Barom. 30. 1. Therm. 5%. 

In the figures I have attempted the ſtereographic projection of the 
moſt conſiderable ſcenes, which may be a great aſſiſtance to the imagi- 
nation. 

I have compared theſe obſervations with what I could find relating 

Vol. II. to the aurora borealis in the philof. tranſ. + &c. and think there are few 
II. C. I. particulars mentioned there, but what occurred in this wonderful in- 
N _ nce ; ſome that are rare confirmed, and a few altogether new; but 
C.1 $ xxiy, the chief advantage in theſe notes, is the proceſs, criſis, and decay fo 
&c. obvious in many of the moſt remarkable ſcenes: | | 
The ſame ob- 22. Oct. 22. 1730. about fix at night the N. part of the hemiſ- 
ſerved at phere appeared of a faint red, the horizon was very dusky, and this 
Annapolis fedneſs was bounded above by a very dark cloud. 
By bs As the night advanced this meteor reddened, till it was of as 
Rich, Lewis. deep a colour as blood. It ſpread itſelf to the N. E. and continued 
ibid. þ. 69. alt night, but about two in the morning I obſerved that it- ſent 
forth from its N. part two or three ſtreams of a whitiſh colour which 
ſhot up to the zenith. Theſe emanations looked much like the rays 
of the ſun paſſing through a dark cloud, when it is faid to 
drawing water. I took it to be an aurora borealis, but it appeared 
much fainter than thoſe I have ſeen in England. 
TwoParhelia, XXIII. 1. About 10 o'clock in the morning, Oct. 22, 1721, be- 
yg 3 ing at the houſe of Samuel Barker Eſq; of Lyndon in the county 
verted,and an Of Rutland, after an aurora, borealis the night before (wind W. S. W.) 
Halo. by Mr. I ſaw an attempt towards two mock-ſuns, as I had done ſometimes 
W. Whiſton. formerly. About + or + of an hour after, I went to view the heavens, 


8 and then found the appearance complete, and when Mr. Barker and 
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others of the family were called, we all ſaw what we had 
none of us ſeen before, I mean two plain parhelia or mock-ſuns Fig, 26. 
tolerably bright and diſtin, and that in the uſual places, viz. in 
the two interſections of a ſtrong and large portion of an halo, with an 
imaginary circle parallel to the horizon, paſſing through the true ſun, 
I call this circle here imaginary, becauſe it was not itſelf viſible, as 
it ſometimes has been at ſuch appearances. Each parhelion had its 
tail of a white colour, and in direct oppoſition to the true ſun ; that 
towards the eaſt was 20 or 25 degrees long ; that towards the weſt 
about 10 or 12 degrees; but both narroweſtat the remote ends. The 
mock-ſuns were evidently red towards the ſun, but pale or whitiſh 
at the oppoſite ſides, as was the halo alſo. Upon caſting our eyesu 
ward, we ſaw an arc of a curious inverted rainbow, about the middle 
of the diſtance between the top of the halo and our vertex. I mean 
this, when allowance is made for the uſual inequality that appears be- 
tween the ſame number of degrees nearer to and remoter from that 
vertex. This arc was as diſtin in its colours as the common rain- 
bow, and with the like allowance as before of the ſame breadth. The 
red colour was on the convex, and the blue on the concave of the 
arc, which ſeemed to be about go degrees long: its center in or 
near our vertex. On the top of the halo was a kind of inverted 
bright arc, though its bend was not plain. The lower part of the 
halo was among the vapours of the horizon and not viſible, The 
angles eſpecially as more exactly meaſured on the 23d near noon, 
when the ſame appearance returned again, but more faintly, were as 
follows: ſun's altitude 229 4 ; perpendicular ſemidiameter of the halo 
230 3; diſtance of the rainbow from the top of the halo 230 3; ſemi- 
diameter of the arc of the rainbow, if our vertex be ſuppoſed its cen- 
ter, 21%. The phenomenon laſted each day for an hour and an half, 
or two hours. What was moſt remarkable on the 23d was that the 
wind, which onthe 22d had been almoſt inſenſible, was now become 
ſenſible and changed to N. N. E., that the halo was ſenſibly become 
oval, its ſhorter axis parallel to the horizon, and the two mock- ſuns 
which were then but juſt viſible, eſpecially that on the eaſt, were not 
in the halo, but a degree or two without it, which I aſcribe to the un- 
uſual ſhortneſs of the horizontal diameter, which poſition of the mock- 
ſuns does not appear to have been hitherto taken notice of by any, 
though it was now very ſenſible. 

October 26. as I was coming in the Northampton coach to- 
wards London, about 9 o'clock the halo returned larger and clear- 
er than before, and the two mock-ſuns juſt attempted an ap- 
pearance therein as on the 22d; but the air becoming thicker and 
thicker towards rain I ſaw them no more. I add nothing to this ac- 
count but only that Aug. 30. before, I ſaw at the ſame place (Rutland) 
aremarkable halo, whoſe upper 9 its inverted arc reddiſh Yar” : 
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and pale without, but brighter and more vivid than ever I ſaw in my life: 
that we had there Sept. 11. in the evening, the lighteſt and moſt re- 
markable aurora borealis with its unaccountable motions and removals 
that ever I ſaw, excepting that original one March 6, 1713: that it 
was ſeen in Northamptonſhire, at the Bath, and elſewhere: that the 
vertex of the columns which ſhot upwards was not our vertex, but 
evidently 15 or 20 degrees diſtant towards the S. and that the wind 
was in Rutland N. as I obſerved my ſelf ; at the Bath W. as Mr. 
Molyneux obſerved ; and as I am informed by Sir Robert Clarke, in 
Northamptonſhire S. all at the ſame time ; which deſerves particular 
reflection. 
A Parbelion 2. October 26, 1721, being on the river coming up to London, 
wear London. about half an hour paſt ten, the ſun about twenty degrees high, I ob- 
— 4 Edm. ſeryed a circle about the ſun, which is by no means unuſual, when 
ibid. 26 211, the air in chilly weather is replete with ſnowy particles; which circle 
| | was of the ſize it always appears in, about 23 degrees from the ſun, 
and faintly, tinged with the colours of the iris. When this circle hap- 
pens I always look out to ſee whether any other of the phænomena 
that ſometimes attend it appear, ſuch as parhelia and other 
coloured circles concentric with the ſun, and ſometimes, as once I ſaw 
it, excentric ; as alſo a white circle round the zenith, in equal altitude 
with the ſun : but this time the air being thickned with a hazy va- 

urand the ſmoke of the town, I could only ſee to the eaſtward a 
| ES white patch, which for about twenty minutes ſhone through 
the thick air very conſpicuouſly, of about two degrees diameter, - as 
near as I could eftimate it, and about the ſame altitude with the ſun : 
and from it towards the ſun there ſeemed to proceed a long white 
tail, much narrower than the mock-ſun, but which I took to be a 
ſegment of the white circle which I once ſaw entire in London. 

Had the air been clear I doubt not but much more of the phæno- 
mena of the parhelia might this time have been obſerved. 
Tus Parelia 3. Mar. 22, 1724. about half an hour after 5 in the afternoon nearly 
in Ireland. I ſaw a diſtinguiſhable parhelion, the wind and carry of the clouds about 
1 N. and by E. the sky in ſeveral places obſcured with light clouds, and the 
— | in ſun entering into one ſomewhat more watry, yet ſo as to diſtinguiſh its 
June, &c. disk. At firſt appeared below the ſun, breaking out of the cloud, ſuch 
1722, rays as are uſually ſeen in an evening, in a sky interſperſed with clouds. 
In a little time appeared at the ſame height with the fun, as near as I 
could gueſs, having no inſtrument, a luminous ſpot, about four 
times the largeneſs of the ſun's disk, and about 30% diſtant from the 
ſun to the ſouthward, which was covered with the lively ſhades of 
red and yellow on the ſide next the ſun, and encreaſed in ſplendor ſo 
as ſcarce to be borne by the naked 55 it exceeded the brightneſs of 
the ſun, which was then under a thin cloud, ſo as eaſily to * 


2 
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Parhelia, or Mock- ſuns. 


his disk. After this had appeared about 3 or 4 minutes, finding it 
to be a real parhelion, I began to look about for the halo they gene- 
rally appear in; and as I obſerved ſome rays reſembling a glory to 


point upwards from the ſun, I ſaw in thoſe rays at the ſame diſtance - 
(being as near as I could gueſs about 300 perpendicularly above the 


ſun) the colours of the halo appearing as in the luminous ſpot; but 
inſtead of finding it as I expected in a circle ſurroundin ſun, it 
was inverted, yet not circular, but making an obtuſe — the point 
towards the ſun. I then looked to the N. of the ſun, and as 
the cloud which was thicker on that fide moved S. a lumi- 


nous ſpot began to appear at the ſame diſtance from the ſun as the 
other, and in the ſame parallel of altitude, which had the ſame co- 


lours towards the ſun, and encreaſed in brightneſs, but did not come 

up to the brightneſs of the other ſpot, yer was as luminous as the ſun 

then appeared : this ſpot was very little bigger than the ſun's disk. 

As the cloud moved on, *till it came to about 60 to the ſouth- 

ward of the ſun, and 30 from the ſpot, at an equal height there 

appeared another ſpot tinged with the colours of the rainbow. The 
whole appearance laſted a quarter of an hour, The reafon of my not 
ſceing the halos which generally appear with them was, that there was 

a deal of clear sky above the ſun, and the cloud was too thick 

below it. Having been only out occaſionally, without any inſtru- 

ment to compute the proportions or take angles, my obſervations can- 

not be very exact. However, I can recollect nothing material that 1 

have ommitted. 

A. The place of the fun nearly W. about 12 or 130 above the 
horizon, being about an hour before ſun- ſet. | | 

B. The luminous ſpot, being about 30% to the S. of the ſun as near as 
I could compute, having no inſtrument to take the angle, and in 
the ſame parallel of altitude ; the ſpot was not ſo well defined as 
in the ſcheme, being more imperceptibly ſhaded off in the cloud, 
the two ſemicircular lines next the ſun were thoſe tinged with the 
colours; the neareſt the ſun being of a deep ſcarlet, the inner one a 
deep yellow, both the colours being ſoftned as they fell off from 
the ſun, all the reſt of the ſpot being an intenſe light, ſo as the 
naked eye could ſcarce beat it. | 

C. The other ſpot to the N. which appeared ſometime after that mark- 
ed B, being not quite ſo large, nor the colours ſo intenſe, but the 
fame way diſpoſed, thoſe next the ſun being red, the next yellow, 
and the reſt white. 

D. A ſpot in the cloud as it moved S. till it came to about 60 
diſtance from the fun, which had the colours as in the other ſpots, 
that next the ſun being red, the next yellow, but much fainter than 

in the parhelia, ' 
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Harbelia, or. Mock-ſuns. 
E. The appearance of two ſegments of circles at about the ſame di- 


ſtance from the ſun as the parhelia, being perpendicularly above it, 
the colours fainter than in the parhelia but the ſame way diſ- 

poſed, the lower lines next the ſun expreſſing the red, and the up- 
per the yellow. 

The colours at D and E, as they were not ſo intenſe, neither were 
added 
together were about 4 of the disk at B, and the colours in the fame 
proportion at C; the diameter of the parhelion at B being about 
double the apparent diameter of the ſun, as near as I could compute. 

The centres of the-ſegments of the halos marked E, if not in the 

helia, were very little below 'em. | 

Below. the ſun and parhelia the cloud was too thick to diſcover an 
thing through it; and above them *till near the ſegments marked E. 
the sky was ſerene and nothing obſcured ; but at E. where the rays 
which pointed upwards from the ſun terminated, it appeared hazy 
and ſo thick as to reflect the colours. 

4. March 1, 1725. walking in a garden at Kenſington, about a quar- 
ter after 10, I happened to obſerve the following appearances. 

I at firſt took notice of the halo about the ſun, VM, with its uſu- 
al circumſtances which are pretty frequent; the upper part of it was 


very luminous, having a confus'd mixture of the rainbow colours in 
it, and being touched at the vertex with two other curvatures, OVR, 
NVT, in the ſituation which the ſcheme ſhews; though the latter 
arch NVT, did not appear *till ſometime after. The bottom part 
. of it alſo at M, which appeared a little above the horizon, had ſome- 


thing of the ſame nature, but not in ſo great a degree. 
.I perceived preſently likewiſe the two parhelia, A, B, whoſe dia- 
TR and colour was pretty 
much, as the upper part-of the halo. 
As the halo was at that time not quite perfect, but had ſome parts 
interrupted, I thought that the two parhelia were in the circumference 
of its circle, as uſual; but after about a quarter of an hour, I directly 


obſerved the halo to paſs between the parhe lion A and the true ſun; 


and I have no reaſon to doubt the ſame of the other B alſo, though 


Il do not remember that I directly obſerved that. 


The parhelia A, B, therefore, which were but a little diſtant from 
the circumference of the halo, began now to appear with narrow, pale, 
whitiſh ſtreaks of light, in the nature of tails proceeding from them; 
but ſoon extended themſelves ſo far, that they met in the point op- 

ſite to the ſun, and formed the great circle AB CD, parallel to 9 4 


horizon, whoſe breadth was about half that of the halo. 


Upon viewing it carefully all round J ſoon diſcovered a third mock- 


ſun C, of a plain whitiſh light, without any mixture of colours, which 
Was alſo the caſe of the whole great circle; and preſently alſo a fourth 


D. 
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A Rainbow on the ground. 


D, both of them pretty exactly reſembling each other (as the two 
firſt did themſelves likewiſe) very much inferior to the parhelia A, B, 
in brightneſs, though not ſo much in magnitude; for I eſtimate: their 
diameters to have been to the two firſt parhelia as 4 to 5. 

As I had no opportunity of meaſuring the ſeveral angles, I have 
placed the mock-ſuns, C, D, in the ſcheme, rather in agreement 
with former -obſervations than my own gueſſes ; for they appeared 
to me to be at a greater diſtance from each other, and nearer reſpec- 
tively to the two firſt parhelia, which difference M. Huygens attri- 
butes to the different altitude of the ſun. | 

The arch, NVT, not being very viſible while the great circle 
was, and indeed not extending itſelf at any time near fo far as to tho 
parhelia, or the circumference of the great circle, I could not de · 
termine by a direct obſervation whether the -parheha A, B, ap- 
peared in the interſection of that cirele produced with the great cir- 
cle; but the curvature appeared to me ſo- plainly different from 
that, its center not being, I reckon; above M, that I cannot but 
believe the parhelia A, B, were neither in the interſection of NVT 
with the great circle AB DC, nor of the halo with the ſame circle, in 
one of which circumſtances they have hitherto appeared; but between 
thoſe two points and much nearer to the circumference of the halo. 

I thought I ſaw plainly at one time likewiſe, a ſmall portion of a 
ſecondary halo, if I may ſo call it, as in the ſcheme at P. It ſeemed 
evidently to be an arch of a circle concentrical with the halo, and 
tinged with the rainbow colours, whoſe diameters might perhaps be 
to that of the halo, as 4 to 3; but as it appeared but for a little time, 
I would not be poſitive about it. 

I do not at all remember, that during the time I watched it, I ever 
obſerved the great circle A BDC, to be viſible within the halo, between 
A, and B, though all the other part of it was ſometimes very perfect. 

T his face of the heavens continued, though with an interruption of 
; ſome parts now and then, *till about a quarter after 11, when | lefe i, 

4 and could not return till about 1a, at which time this phænomenon was 
x no longer viſible, the sky being clouded over which had been before 
; only hazy, a ſure criterion of theſe appearances, | 
5. Marth die 11, 1725. circa hor. 9. matut. O inter tenues nubes Hoang Me 


allucens, & colorato halone cinctus, in eo ad dexteram & lævam duo Dy - — 


parhelia efformabat multum reſplendentia. Duravit ſpectaculum pen ſe- Kbgler.» 40% 
mihoram. p. 53. Nov. 


XXIV. 1. Sept. 7. 1721. about nine in the morning I was riding '7**. | 
with ſome friends over Port-mead near Oxford. The morning had —— 
been miſty and the graſs was very wet with the dew. We had not been ground, By - 
long out before the air cleared up and the ſun began to ſhine very bright. Pr. Ben. 
We ſoon after had the ſatisfaction of ſeeing a rainbow upon the ground, 2 
whoſe colours were very near as lively as thoſe of the common iris. ». 369. 3.229, - 
It Sep. &c. 1721, 1 
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Arches of colours contiguous to 


It was extended upon the for ſome hundreds of yards, and 
the colours were ſo ſtrong that it might have been ſeen much farther 
had it not been terminated by the bank and hedge of the field: It 
is hardly worth while to obſerve that it continually changed its place 
as we moved along, fince this is no more than happens in other rain- 
bows. The more remarkable particulars were theſe : 
Firſt, The figure of it was not round, but oblong ; being as 1 
conceive, a portion of an hyperbola. 
Secondly, The convex part of it was turned towards the eye, and the 
vertex was at a ſmall diſtance before us. Feet 
Thirdly, The colours took up leſs ipace, and were much more lively 
in thoſe parts of the iris that were near us, than in thoſe at a diſtance. 
Theſe phznomena may eaſily be accounted for, by comparing this 
iris DEC, with the common iris & ez: E formed by drops falling in 
Fig. 29; theair at a ſmall diſtance from the eye of the ſpectator, H, and touch- 
ing the ground with the lower part of its arch in E, the vertical point 
of the iris DEC. Produce the cone H ze E: its interſection with 
the plane of the horizon will give the figure of the iris DE C. Hence 
it follows, Me ; 
Firſt, That as the angle e H G happens to be greater, equal to, or 
leſs than go deg. the figure will be an hyperbola, parabola, or ellipſis. 
Secondly, That as the ſun was about 30 deg. high when we viewed 
the phænomena, the iris was an hyperbola. 
hirdly, That the arches of the ſame iris, conſiſting of colours f 
different refrangibility, may alſo in ſome caſes be different ſections 
.of the cone. | 
Fourthly, That ſince the angle e H F is always given; from the height 
of the point of view H G, and the ſun's altitude 8 L A, the dimen- 
; ſions of theſe iris's are eaſily determined. WP 
Archer of . 2. When the primary rainbow has been very vivid, J have obſery- 
a 60 the: ed in it more than once a ſecond ſeries of colours within, contiguous 
inner edge of to the firſt but far weaker, and ſometimes a faint appearance even of a 
the rainbow, third. "Theſe encreaſe the rainbow to a breadth much exceeding what 
By the ſame has hitherto been determined by calculation. I remember I had once 
23.37 — an opportunity of making an ingenious friend take notice of this ap- 
Jan. & c. pearance, who was much ſurprized at it as thinking it not to be re- 
273. conciled with the theory. ALAN 
n One evening lately a little before ſix, Wind at N. W. by W. we 
had here a lively, diting, primary rainbow, the inner and 
colour of which had a far greater mixture of red in it than Icould ever 
» + obſerve in Sir Ifaac Newton's oblong ſpectrum. Under this was a 
pace, of a breadth conſiderably leſs than that of the limbus of the rain- 
bow, in which I could not diſtinguiſh any colours. Still lower was a 
x faint interrupted arch of red, encſining to purple, which appeared and 
' waniſhed ſeveral times while I was intent upon obſerving it. * 
| * GE 
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the inner edge of the rainbow. 


My ſuſpicion about this phenomenon is, that the extraordinary 
redneſs in the purple of the firſt rainbow is owing to the mix- 
ture of the red rays of a ſecond ſeries of colours with the pur- 
ple rays of the firſt ; that the colourleſs ſpace conſiſted of rays which 
are too weak to affect the ſight with diſtinct colours; and that the in- 
nermoſt broken arch was the ending of a ſecond and beginning of a 
third iris. As I here ſaw the purple of the ſecond iris without the 
other colours, ſo I have ſeen the other colours, but not very diſtinct, 
without the purple: but I could never ſee more than one ſeries of co- 
lours near the horizon. 

March 26. 1722. in the evening, about a quarter before ſix, 
Wind S. W. we had one of the fineſt rainbows that ever I beheld. 
The firſt ſeries of colours was as uſual, only the purple had a far 
greater mixture of red in it than I have ever ſeen in the priſmatic 
purple: under this was a coloured arch, in which the green was ſo 
predominant that I could not diſtinguiſh either the yellow or the blue. 
Still lower was an arch of purple like the former highly ſaturate with 
red, under which I could not diſtinguiſh any more colours. I had the 
pleaſure of viewing this delightful object for a conſiderable time, 
without that vaniſhing and returning of colours deſcribed in the laſt 
paragraph. The order of the colours in this compounded rainbow was 
red, yellow, green, blue, a mixture of purple and red, green, (or ra- 
thera mixture of yellow, green, and blue) a mixture of purpleand red. 

I begin now to imagine that the rainbow ſeldom appears ve 
lively without ſomething of this nature, and that the ſuppoſed e 
agreement between the colours of the rainbow and thoſe of the priſm 
is the reaſon that it has been ſo little obſerved. 

Aug. 21. about half an hour paſt 5 in the evening, weather 
temperate, wind at N. E. the colours of the primary rainbow were as 
uſual, only the purple very much inclining to red and well defined : 
under this was an arch of green, the upper part of which enclined to 
a bright yellow, the lower to a more dusky green : under this were al- 
ternately two arches of reddiſh purple and two of green : under all 
a faint ap ce of another arch of purple, which vaniſhed and 
returned ſeveral times ſo quick, that we could not ſteadily fix our 
eyes upon it. Thus the order of the colours was 


I. Red, orange colour, yellow, green, light blue, deep blue, 


purple. 
II. Light green, dark green, purple. 

III. Green, purple. 

IV. Green, faint vaniſhing purple. | 

So that we had here four orders of colours, and perhaps the begin- 
ning of a fifth, for I make no queſtion but that what I call the pur- 
ple is a mixture of the purple of each of the upper ſeries with the red 
of the next below it, and the green a mixture of the intermediate 
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colours. I write not this barely upon the credit of my own eyes ; for 


there was a clergyman and four other gentlemen in company, whom 
I deſired to view the colours attentively, and all agreed that they ap- 
in the manner now deſcribed. | | 

There are two things, which will deſerve to be taken notice of, as 


may perhaps direct us in ſome meaſure to the ſolution of this 


curious phænomenon. 
1. That the breadth of the firſt ſeries ſo far exceeded that of any 


of the reſt, that as near as I could judge it was equal to them all taken 


together. | 

0 That I have never obſerved theſe inner orders of colours in the 
lower parts of the rainbow, though they haveoften been incomparably 
more vivid than the upper parts under which the colours have appear- 
ed. I have taken notice of this ſo very often that I can hardly look 
upon it to be accidental, and if it ſhould prove true in general it will 
bring the diſquiſition into a narrow compaſs ; for it will ſhew that 
this effect depends upon ſome property which the drops retain whilft 


29% ſupra they are in the upper part of the air, but loſe as they come lower and 


9 i C. III. are more mixed with one another. 


Effetts of XXV. 1. July 19. 1729. Mr. Adams and his ſervant being em- 


mps, By ployed to repair a pump in Boſton, N. England, uncovered the wel! 
about 6 afternoon ; upon which Adams immediately attempted to go 


Mr. Iſaac 
Greenwood. 


NN down by a ſingle rope, but had not deſcended above five or ſix foot 
G Kt. before he was rendered uncapable of ſuſtaining his weight, and with- 
1729. out ſpeaking, or any ſignals of diſtreſs, ſlipped down ſuddenly to the 
upper part of the joint of the pump; here being ſupported about a 
minute, fetching his breath in a very diſtreſſed manner, he fell to the 
bottom, which was about eight or ten foot lower and covered with 
but a very few inches of water, without diſcovering any ſigns of life. 
Hereupon his ſervant with great precipitation took the rope in his 
hand in order to deſcend to the relief of his maſter ; bur at the ſame 
diſtance from the top met with the ſame fatal interruption 3 and with- 
out diſcovering any ſigns of diſtreſs was heard to fall to the bottom. 
The workmen above prepared a third with a tackle about his waſte. 
Upon his deſcent he was rendred ſpeechleſs and made no ſigns at all, 
though he had agreed to it; whereupon being raiſed from the well he 
vated to have the image of death imprefled upon him; but by 
the uſe of proper means was ſoon recovered, without remembring any 
thing particularly that had paſſed. - Some hours after this the other 
bodies were taken up; but, as we had before been well aſſured it would 
be, with all the marks of a violent death upon them. | 
There is nothing particular relating to this well, excepting that it is 
. ſituated near the town · dock, the reſervoir of all the dregs of the neigh- 
bouring ſtreets, and about 30 foot deep, which in this place is ſo 
conſiderable that it ĩs lower than the ſurface of the water at the 9 
6 | | b. 
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ebb. There had not been an air-tube, or paſſage for me external air 


to communicate with it for ſome conſiderable time. 

In the evening ſeveral trials were made by letting down lighted 
candles uncovered, others encloſed in lanthorns, and others with the 
lanthorn placed in a pail ; but in all theſe endeavours it was obſerved, 
that whatſoever the circumſtances of the deſcending light were it never 
reached above ſix foot. | 

July 20. I repeated this evening ſuch experiments in the damp as 
related to flame, and found the effect much the ſame as before; viz. 
in about 6 foot below the top of the well the flame would grow dim, 
and if not immediately raiſed would change to a bluiſh colour, and 
become more and more contracted or diminiſhed, *rill in about a mi- 
nute's time it would be totally extinguiſhed withour any remains of 
ſtench accompanying the wick In theſe experiments I particularly 
obſerved that the flame in all its changes ſtill continued its pyramidical 
figure; nor did a quicker or ſlower deſcent make any alteration in 
theſe circumſtances. One experiment was very particular, relating to 
the flame of a candle. We took a common pail, and having fixed a 
candle to the bottom thereof, erect, about 8 inches long, we poured in 
as much hot water as reached within a quarter of an inch of the blaze 
of the candle. Then having carefully lowered the pail down the well, 
the flame, notwithſtanding it was defended by the reeking ſteams of 
the hot water, went out at the ſame depth and in the ſame time as be- 


fore. After this we immerſed burning coals, flaming brimſtone, and 


ence as to the time or other circumſtances. | 
Two experiments were made relating to animal life. A la 
kitling was very much affected in about a minute's time; and after 
three minutes was rendred ſo weak, that when ſhe was taken out the 
could not ſuſtain her weight on her legs. Being at length pretty well 
recovered, we carefully bound her up in a filk handkerchief that ſhe 
might be the more eaſily ſuſpended ; and having let her down about 
16 or 18 foot, in three minutes ſhe was affected in the like manner as 
before, making a very diſtreſſed noiſe, and in about five minutes was 
in ſuch extraordi convulſions as rendered the ſight not a little 
diſagreeable ; but in theſe throws ſhe diſengaged herſelf from the 
handkerchief and fell to the bottom, without making any efforts - to 
ſwim ; whence we concluded they were the laſt ſtruggles for life in 
which ſhe broke looſe. | "Tye: -M 
We tried the ſame fatal experiment upon a ſmall bird, which be- 
ing ſuſpended in the damp about three minutes was found entirely 
ſenſeleſs, and according to all appearance paſt recovery. Upon taking 
it in my hand I found it was very cold, nor had it the leaſt motion that 
I could diſcover ; however, keeping it cloſe between my hands which 
were pretty warm, in about a minute I felt a ſmall palpitation, which 
O 2 preſently 


lighted matches, all which were extinguiſhed with very little differ- 
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preſently ercreaſed.to a ſtronger pulſe, *till in about fix or ſeven 
minutes the bird was reſtored to a perfect and uninterrupted reſpi- 
ration. About half an hour after this we again put the bird into the 
damp, and continued it there about five minutes, after which we found 
it paſt recovery. : 

July 21. I repeated ſeveral of the experiments relating to lights 
and flame, which ſucceeded with very little if any alteration as before. 
This we looked upon as an undoubted confirmation of the continuance 
of the damp : whereupon we firſt examined the elaſticity of the air 
in the well by letting down a ſmall bell, the ſound of which was as 
diſtinct and loud as in any ordinary well of the r 

Then to diſcover the — of moiſture, we took a large ſpunge 
a little wet, which with the ſilk ſtring whereby we let it down weighed 
278 grains. This being ſuſpended in the damp upwards of five 
minutes and then raifed was carefully weighed, and found to be of the 
ſame weight preciſely. After this we dried the ſpunge, which then 
weighed , 261 grains, and having applied it to the damp for the 
ſpace of ten minutes, we found alſo that it had not gained the leaſt 
part that could be perceived in its weight. Alſo a large bundle of 
cat-gut, weighing two ounces fifteen penny-weight, ten grains, ac- 


uired not the leaſt augmentation by being ſuſpended for a very con- 
Aderable time. | 

To theſe experiments we added one upon the hydroſtatical balance, 
in order to determine whether there was any extraordinary difference- 
as to the denſity or ſpecific gravity of common and this vitiated air. 
The balance we made uſe of was very large and accurately poized, 
and the ſolid, which was a globe, was four inches eight tenths in dia- 
meter. This with its ſtring weighed in the air feven ounces ſix pen- 

ny-weight. And after we had immerſed it in the damp it loſt no- 

ing of its weight, being then in æquilibrio to ſo great a degree of 
exactneſs that half a grain would over-ponderate on either fide. 


This damp abated more and more by being expoſed to the air, *till 


on July the 25th perſons were let down to the bottom without any 
convenience. 5 


There happened another inſtance of a very ſudden ſubterraneous- 


vapour, on May 9, 1729, in another well in Boſton. 

his well had been opened for ſome conſiderable time; and not- 
only enlarged in its diameter but ſunk 14 or 15 foot deeper. Here- 
upon Mr. Rennief and a young man whoſe name was Ruſſel under- 
took to lay the ſtones. They had been employed all the day till 
about ſix in che afternoon, when Rennief perceived a very unuſual 
ſtench, of which he firſt accuſed his partner, till by its extraordinary 
encreaſe he became apprehenſive of ſome greater danger. Ruſſel was 
hitherto. unſenſible thereof, but perceiving his partner's viſage change 
to a. very uncommon degree, called up for relief; at which inſtant, as, 

d, 


he 


? 


* 


To araw damps ont f mines. 


he afterwards expreſſed himſelf, he firſt perceived a ſtrong noi- 


ſome ſmell like that of rotten fiſh, which on a duden feel his ſen- 


ſes and rendere] him unable to ſuſtain his weight. Rennief had im- 
mediately cloſed his mouth and noſtrils with his hand; and when 


the bucket was lowered with a third perſon for their relief, aſſiſted in 


getting Ruſſel into it. As the bucket was raiſing, Ruſſel was taken 
with very unuſual and extraordinary fits; and when he was laid u 
the ground *till Rennief was taken out, could ſcarce be kept ſtill by the 
united ſtrength of three or four perſons; bounding and writhing his 
body, like a fiſh newly taken from the water. Rennief was affected 
only with fainting fits. After three hours Ruſſel recovered of theſe 
extraordinary convulſions, but was diſordered in his brain during the 
whole night; and though Rennief was ſooner relieved of his fits, he 
continued extreamly diſordered for a longer time. It was thought 
remarkable that neither of them was affected with either vomiting; or 
rging. 

"T — happened on friday, and on the monday they were 
reſtored to perfect health. The well continued infected for à very 
little while, and when on the monday following ſome other work- 
men renewed the work, nothing noiſome could be perceived. 

I cannot call to mind that is any inſtance recorded of ſuch a 
tranſient vapour or damp, and muſt confeſs I am at a loſs how to ac- 
count for it. Should there be ſubterraneous exhalations which, like 
the clouds or wind in the atmoſphere, ſhift from one place to another, 
it might be of great importance to obſerve the particulars thereof, 


eſpecially ſuch as are malignant as this was. The paſſage of this va- 


ur was about 25 foot below the ſurface ; a depth too great for 
it to affect cellars or vaults. The part of the town where the well is 
lies very high; the ground for about 10 foot is hard clay, and the. 
reſt a coarſe ſand and gravel. 
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2. The engine conſiſts of a triple crank working three pumps, . £xperimmrs- 


which both ſuck and force air, by means of three regulators, and are 2 — 
alternately applied to drive air into, or draw it from any place aſ- —— „ fouls 


ſigned, through ſquare wooden trunks ; which being made of lit air our 
deal, and 10 inches wide in the inſide, are eaſily portable, and joined mines, 5 


to one another without any trouble. 


Dr. J. T. 


Exp, 1.] I filled a tall cylindric glaſs with the ſteams of a burni Deſaguliers, 


*. 400. 9. 35. 


candle and burning brimſtone matches, ſo that a lighted candle would 0#. &c. 
go out almoſt as ſoon as it was let down into it. Then fixing the 77 


trunks to the forcing hole of the engine, I drove freſh air into the 
bottom of the above-mentioned receiver; ſo that the foul 
came out at the top of the receiver. | 


Exp. 2.) Having filled another receiver (cloſe at top) with foul: 


ſeams, as before, I placed it in a poſition almoſt horizontal, only with. 
| cha 


"To araw damps out of mines. 
the cloſe end ſomething above the open end, that the foul ſteam 
might not go out of it ſelf when ſpecifically lighter than common air. 
I fixed the trunks to the ſucking-hole of the engine; and by working 
the engine drew out the foul ſteams from every part of the receiver, 
as the trunks were applied to them ſucceſſively. 

Exp. 3.] Having filled with foul ſteams and ſet upright the cy- 
lindric open receiver, I applied the trunks to the ſucking part of the 
engine with their open end near the bottom of the receiver. Then, 
by pumping, the Nam were all drawn downwards, and ſo out 
through the trunks. | | 

Exp. 4.] Having ſet a candle in the cylindric receiver above-men- 
nad; without having filled it with ſteams, and let down the trunks 
into the receiver below the flame of the candle, I laid the wet leather 
over the mouth of the receiver, leaving about half an inch open for 
the air to come in; notwithſtanding which the candle began to dwin- 
dle and was ready to go out; but working the engine with the trunks 
Joined to the forcing part, the candle revived, and burned at laſt as 
well as in the open air. When I had left off pumping the flame of 
the candlediminiſhed again; but when it was ready to go out it fevived 
again upon forcing in more air with the engine. N Tt att 

When damps in mines are ſpecifically lighter than common air, 
they will be driven out of the mine by the firſt experiment. 
hen damps are ſpecifically heavier than common air, they may be 
ſucked out by the ſecond or third experiment. 

When a ſough, or adit, is carried from a mine to any diſtant valley, 
to diſcharge the water or fave the trouble of raiſing it quite to the top 
of the pit, ſhafts or perpendicular pits are generally ſunk from the 
ſurface of the earth to the ſaid ſough, to prevent the workmen from 
being ſuffocated as they dig the ſough, and that at a great expence; 
but by exper. 4. freth air may be driven down to the workmen to 
continue their breathing free and fafe and to keep in their candles; by 
which means the expence of perpendicular ſhafts will be ſaved. 

It has been found by ſeveral experiments that a man may breath a 
1 of air in one minute, and a candle of ſix in the pound will 
| nearly as long in the fame quantity of air; ſo that a large en- 
gine will abundantly ſupply air for the burning of candles and the 
working of a great number of men in a mine. 

The engines work with a great deal of eaſe, becauſe no preſſure of 
atmoſphere is to be removed ; only a velocity to be given to one 
ſort of air to change it for another, 

Fire will not do in all caſes, though in ſome it will draw foul air 
out of mines with ſucceſs; becauſe ſeveral forts of damps extinguiſh 
fire, and ſome fulminate and aredangerous when fire comes near ; 
and even in common ſtagnant air fire will not keep in long. 


Large 


To meaſure the depth of the Sea; 


Large bellows have ſometimes been made uſe of for this or but 
they require a much greater power to produce the ſame effect, and 
cannot: have the advantage of being immediately changed from forci 
to ſucking 3 neither are they ſo cheap as the propoſed engine, whi 
may be all made of wood, except the crank which be of iron, 
— the barrels of very thin copper. G 

XXVI. Papers omitted. | | 

1. Invitatio ad obſervationes meteorologicas communi conſilio in- . 379. Pall 
ſtituendas. A Jacobo Jurin, M. D. | 

2. A new method for compoling a natural hiſtory of meteors, By #.491. P. 390. 
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2. Mr, Mark Catesby's eſſay towards the natural hiſtory of Caro- * 45-?-425+ 
lina and the Bahama Iſlands. By Dr. Mortimer. 9 
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Hydrology. 


I. HERE. have been ſeveral machines contrived for meaſu- Cnapy. II. 
ring the different depths of the ſea 3 but as they con- 

ſiſted of two bodies (the one ſpecifically lighter, and the other ſpeci- 4 machine 

fically heavier than water) ſo joined together, that as ſoon as the 47 meaſuring 


heavy one came to the bottom the lighter ſhould get looſe from it the depth of the 


and emerge; and the depth was to be eſtimated by the time of the — 


fall of the compound body from the top to the bottom of the water, tainry. By Dr, - 
together with the time of the emerſion of the lighter body, no cer- J. T- Peſ 
tain conſequence could be drawn from ſo precarious and complex an = 8 — 
experiment. For even in ſtill water and in the ſame plade time * 5. 369. 
will hardly be the ſame in two experiments: much leſs will this ma- Nov. 1728. 
chine anſwer in the ſea, on account of waves and currents and many 

other hindrances. 


But as the preſſure of fluids in all directions is always the fame at 


the ſame depth, a gage which exactly diſcovers what the preſſure is at 


the bottom of the ſea, will ſhew what is the true depth of the ſea in 


that place, whether the time of the deſcent of the machine be but a 


minute or two, or twenty times as long. | | | 

The Rev. Mr. Hales, in his Vegetable Statics, deſcribes his for 
eſtimating the preſſures made in opake veſſels; where honey being 
* upon mercury in an open veſſel riſes upon the ſur- 
ace of the mercury as it is preſſed up into a tube . | 
CN 13 


& 


Parr II. 4s immerſed into the honey and mercury, and whoſe top is hermeti- 


T meaſure the depth of the Sa. 


V cally fealed. Now as by the preſſure the air in the tube is condenſed 


Fig. 30. 


every where, 


-and the mercury riſes, ſo the mercury comes down again when the 

reflare is taken off, and the honey (or treacle which does better) that 
is upon the mercury, ſticking to the inſide of the tube, leaves a mark 
which ſhews the height to which the mercury had riſen, and conſe- 
quently what was the greateſt preſſure, 

My contrivance therefore is a machine which will carry down 
Mr. Hales's gage to the bottom of the ſea, and immediately bring it 
u in. 

* AB is the gage bottle. | 

Ff the gage tube cemented to the braſs cap of the bottle at G. 
with its open end f immerſed in the mercury C. which by the preſ- 
ſure of 32 foot of water is carried up to d with a little treacle or honey 


0 d upon it, raiſed up from D a ſmall thickneſs of treacle poured 


upon the _—_ 
When the preſſure of wateris from a depth of 64 foot, the mercury 
and treacle riſe up to E 4 of the height of the tube; and ſo higher 
proportionably to the depth. | 
K is a weight hanging by its ſhank L in a ſocket »2 fixed to the 


ring MB cemented at the bottom of the bottle. When the hole 


L of the ſhank is ſhovedup to m the catch / of the ſpring S holds 
it from — out of the ſocket, whilſt the machine is deſcending. But 
as ſoon as K touches the ground at the bottom of the ſea, the hole 
L riſing, the catch flies back and lets go the weight, as in the 
figure. Then the empty glaſs ball I (which at ſea may be a hog's 
bladder) riſes up to the ſurface of the water with the machine, in 


which obſerving how high the inſide of the tube is daubed, the preſſure 


and conſequently the depth of the ſea is known. 
H G is a braſs tube to guard the top of the gage tube. 

There are holes at F, G, and E, to admit the water to paſs freely 
Of this ſea-gage I made an experiment in the following manner. 
Having poured ſome quickſilver into the bottle of the gage, I poured 
upon it treacle to the depth of half an inch, then ſcrewed on the 
braſs cap of the bottle to which the glaſs gage-tube was cemented ; 
by which means the open end of the tube was brought under the ſur- 
face of the mercury, the ſealed end being upwards. The machine 
thus fitted was immerſed in a cylindric veſſel of water, which with a 
plate at top was preſſed between two pillars, in ſuch manner that air 
might be condenſed over the water without eſcaping. Then having 
forced in ſo much air with a ſyringe, as to lay on a preſſure equal to what 
would be in a depth of 40 foot of water, I opened the cock of the up- 

plate, let out the air, and upon taking out the machine it ap 

ow high the quick- ſilver riſen in the gage · tube by the greaſy 
mark Which the treacle left within, II. Cape 
| £ 


The currents at the Streights mouth. I13 
NH. Cape Spartel and Cape Trafalgar from the weſtern ocean are Of the cur- 


known to make the Streights mouth, from whence a current in !** 4 the 
the middle of the channel, which is about 5 leagues broad betwixt the — N 
Barbary and Spaniſh land, runs at leaſt two miles each hour as far Cope. ...... 
as Ceuta point; and there the two coaſts opening about 18 leagues Communicat- _ 
diſtant from each other, the current does not run above one mile an — 4 mod 
hour, and ſo continues as far as cape de Gat, which is 70 leagues up 38% 0 IVY 
the mediterranean. Our mariners obſerve a current to ſet to the 08.&c.172+ 
weſtern ſea, or the great ocean from Ceuta along the Barbary ſhore 
and from Gibraltar along the Spaniſh ſhore; but that on the Barbary 
© ſhore is generally their common rout, not only as being the freeſt from 
rocks and leſs dangerous, but by reaſon that the tide 1s much ſtronger 
than it is on the other ſide, and helps their ſhips the ſooner out of the 
Streights, which are the narroweſt betwixt the points of Gibraltar and 
Ceuta; at which oo ns a neck of land extends itſelf a conſiderable 
way into the ſea 3 tis my opinion, and that of others, that where- 
as the current runs two miles an hour againſt this neck of land, the 
water there meets with ſo violent an oppoſition in its courſe, as 
occaſions it to rebound with ſo much force, that part of it re- 
turns back along the ſame coaſt, and ſo out of the Streights 
mouth; which, with the ſmall tide that ſets out on the Spaniſh ſhore, 
it is believed, may exhauſt a conſiderable part of that current which 
continually ſets in to the eaſtward at the rate already mentioned. 
What I look upon to be very remarkable is, that in year 1712 
Monſieur de L'aigle, that fortunate and generous. com of the 
privateer called the Phoenix of Marſeilles, giving chaſe near Ceuta 
point, to a Dutch ſhip bound for Holland, came up with her in the 
middle of the Gut or Streights betwixt Tariffa and Tangier, and 
there gave her one broad ſide which directly ſunk her, all her men 
being ſaved by the means of Monſ. de L'aigle; and a few days after, 
the ſunken ſhip with her cargo of brandy and oil aroſe on the ſhore 
near Tangier, four leagues at leaſt to the weſtward of the place where 
ſhe ſunk, and directly againſt the ſtrength of the current; which has | 
uaded many men that there is a recurrency in the deep water in | 
the middle of the Gut, that ſets outwards to the ocean, and. | 
poſſibly a great part of the water which runs into the Streights does 
return that way and along the two coaſts, as I have already men- 
tioned ; otherwiſe this ſhip muſt of courſe have been driven towards 
Ceuta, and ſo upwards. I was at Gibraltar when this happened, where 
I faw above 100 of the butts of that cargo of brandy which were 
ſent thither from Tangier ; I likewiſe ſpoke with the captain of the 
Dutch ſhip, who told the governour, myſelf, and many others, where 
his veſſel funk; and her riſing afterwards at Tangier appeared very 
- unaccountable to us, as it does to me to this day; for there's no doubt 
but the ſhip ſunk where the Dutchman told us, ſince the Spaniards | 
from the land, who faw it, confirmed it to us. The water in the 2 
Vor. VI. PAxr II. P | Gut CE 


114 O the tides in the river Thames. 
Gut muſt be very deep, ſeveral of the commanders of our ſhips of 


war 1 e to ſound it with the longeſt lines they could 
contrive, but without finding any bottom. 


An account III. 1. A tabular account, ſhewing the froth and gradual in- 
6-4 = _ creaſe and decreaſe of the tides of flood and ebb in the nter Thames, 


Thames. By 28 obſerved in Lambeth-reach, off of Mancheſter-ſtairs, and in the 
Mr. Hen, de middle of the river, with a new inſtrument called the Marine Sur- 


Saumarez. veyor, on the qth of June, 1720; it being then full moon, and 

1. 393. p. 68. f ine 14 inches 

. conſequently a ſpring tide. The movement of the mach e 14 inch 
under water. 


a 15 [Ry FLOOD. 
The Time | The —_ run of | The whole run of the] The fame reduced to| The reduction in 
Flood. the river. the current in current to the times ſtatute miles of 5280 Engliſn maritime mil 
15 min, ſexpreſs'd in the firſt feet, or 528 revolu-Jof 6000 feet, or 
. 11 tions of the machine. Jrevolution. | 
AH. M. Feet. In.] Feee. | Feet. M. Pts. Rev. M. Pts. Rev.] 
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E B B. 
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river. 
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The run 


The whole run 


of We 
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ee, 


he current inſthe current to miles of gliſh maritime mi 
Me Mer 1 * ons of 3 ; x5 wh 
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Continued. III. 2. A tabular account, ſhewing the ſtrength and gradual increaſe 
Þy the ſame». of the tides of flood and ebb in the river Thames, as obſerved 
N in Lambeth-reach, off of Mancheſter-ſtairs, and in the middle of 
the river, with a new inſtrument called the Marine Surveyor, on 

the 18th of June 17203 it being then the laſt quarter of the moon 

and conſequently a neap tide. The movement of the machine 


14 inches under water. 
14 c | F L © © D. 3 
| The time of | The depth of | The run of | The whole run of | The fame reduced The reduction 
| flood. river. current | current to the ſtatute miles of Engliſh maritime miles 
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118 The falls of the river Niagara. 
Am germ III. 3. March 8, 1724, the tide in the river Thames, at New Crane in 
$4 2 Shadwell, "flowed 20 foot 5 inches and a half, taken by a le- 
.riverThames, vel from that high-water mark to low-water the next morning; 
By Caf. Which was four inches higher than has been known theſe forty 
Tho, Jones. years. I | 
1. Foe IV. The falls of Niagara are a mighty ledge or precipice of ſolid 
the river Ni- rock, that lies a-croſs the whole breadth of the river, a little before it 
—_ CE empties itſelf into or forms the lake Ontario, and very ſteep. Mon- 
from 7 eur Boraſſau never meaſured the falls himſelf, though he has been 
Boraflau. By there at ſeven different times: but what he ſays is, That 
Paul Dudley, This laſt ſpring the governour of Canada ordered his own ſon with 
Eſq oo $71. three other officers to 3 Niagara and take the exact height of 
e the cataract, which they accordingly did witha ſtone of half a hundred 
& c. 11722, 5 f . . 

| weight and a large cod-line,, and found it upon a perpendicular no 
more than 26 fathom ; vingt & ſix bras. This differs very much 
from the account father Hennepin has given the world of that cata- 
rat, for he makes it 100 fathom 3 and our modern maps from 
him, as I ſuppoſe, mark it at 600 foot; but I believe Hennepin 

never meaſured it, and there is no gueſſing at ſuch things. 
When I objected Hennepin's account of thoſe falls, M. Boraſſau re- 
plied, that every body had depended upon it as right until the late ſur- 
1 VU pon further diſcourſe he acknowledged, that below the cata- 
ract for a great way there were numbers of ſmall ledges or ſtairs croſs 
the river, that lowered. it ſtill more and more till you come to a level; 
ſo that if all the deſcents be put together, he does not know but the 
# difference of the water above the falls and the level below may come 
up to father Hennepin, but the ſtrict and proper cataract upon a per- 
"ft pendicular is no more than 26 fathom, or 156 foot, which yet 1s a 
aa prodigious thing and what the world I ſuppoſe cannot parallel, con- 

a lidering the greatneſs of the river; for it is near a quarter of an 

-- Engliſh mile broad and very deep water. E ES. 
© Several other things Monſieur Boraſſau ſet me right in, as to the 
falls of Niagara: particularly, it has been ſaid, that the cataract makes 
ſuch a prodigious noiſe that people cannot hear one another ſpeak at 
2 Las miles diſtance," whereas he affirms you may converſe together 
. ole by it. bold | | | 
M + Þ 8 alſo heard it poſitively aſſerted, that the ſhoot of the river 
when it comes to the precipice was with ſuch a mighty force, that 
men and horſe might march under the body of the river without 
being wet; this alſo he utterly denies, and ſays the water falls in a 
manner right down. 
He obſerved farther to me, that the miſt or ſhower (la brume) 
which the falls make, is ſo extraordinary as to be ſeen at five leagues 
diſtance, and riſes as high as the common clouds. In this brume or 
cloud when the ſun ſhines you have always a glorious rainbow. 


The 


Of the opening m ancient Well. 
The river it ſelf, which is there called Niagara, he tells me is much 
narrower at the falls than either above or below, and that from below 
there is no coming nearer the falls by water than about ſix Engliſh 
miles, the torrent is ſo rapid and withal ſuch terrible whirl-pools. 

I my ſelf this laſt ſummer, ſaw a cataract, three leagues above Al- 
bany, in the province of New-York, upon Schenectada river called 
the Cohoes, which they count much of there; and yet that is not above 
40 or 50 foot | vr np rene From theſe falls alſo there riſes a miſty 
cloud, which deſcends like ſmall ram, and when the ſun ſhines, gives 
a handſome ſmall rainbow that moves as you move, according to the 
angle of viſion, The river at the Cohoes is to 40 or 50 rods broad,. 
bur then it is very ſhallow water, for I was told that in a dry time 
the whole river runs in a channel of not more than 15 foot wide, 

V. In my journey to wen 20 miles to the eaſtward of Hudſon's Aol ab/ors 
river, near the middle of a long riſing hill, I met with a brisk bed in Ame 
noiſy brook ſufficient to ſerve a water -mill, and having obſerved no- 7. By the 
thing of ir at the beginning of the hill, T turned about and followed 7 * 
the courſe of the brook, till at length I found it come to an end, oF 
being abſorbed and ſinking into the ground, either paſſing throu 
ſubterraneous paſſages or ſoaked up with the ſand; and though 5 
common in other parts of the world for brooks and even rivers thus 
to be loſt; yet this is the firſt of the ſort that I have heard of or met 
with in this country. 

VI. Un Sept. 24, 1723, ve met at the well near Queenbo- An atcountef 
rough where the caſtle formerly ſtood, and anding but very little wa- che opening an 
ter at the bottom on our ſounding, and a new curb having lately been n, well 
fixed on the top, we provided our ſelves with buckets and ropes, and — os of 
lowered down a man, who acquainted us, that it was cleaned, and the Kene. By the - 
ground ſunk four foot deeper than the curbat the bottom. We then K's — 
meaſured the depth of it, and found it 200 foot, and artificially 2 l 
ſteened the whole depth with circular Portland ſtone, which is all en- pad 
tire, and ſtands fair, the mean diameter being four foot eight inches; municated 55 
but obſerving, that not one drop of water came into it, we reſolved th Mr. F. Col 
try whether we could find any by boring. In order thereunto, we got len. u. 411. 
a piece of timber about ſeven foot long, and boring it through with a 2 . 
three inch and a half auger, fixed the trunk at the bottom of the well, : | 
faſtening it by quarters to the curb at the bottom, to prevent its ri- | 
ſing, and filled it all round three foot deep with clay, and on that laid 
four courſe of bricks for a platform for the men to ſtand on in their © 
boring, and got alſo an a of two inches and an half, to bore 
through the clay, but could not get all our neceffaries ready till Thurf- | 
day the 26th of Sept. when three men at a time began to bore, ſhift- 
ing every three hours. The boring which they ſent us up, was a very 
cloſe blurſh clay, which continuing the ſame after three days and. a 
half working we began to deſpair of meeting with water z but on 
Monday the zoth of Sept, in the evening, the auger flipt down at 

5 once, 
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once, and up came water, to our great ſatisfaction; and in an hour's 
time there was upward of four foot water; it roſe ſo faſt, that ar 
twelve o'clock at noon, 
Feet. Inch. 
On the 1ſt of October we found - - - - - - 55 10 
On the 2d, at 5 in the afternoon - - - +< - 
On the 3d, at 3 in the afternoon - = * 
On the 4th, at 3 in the afternoon « - <- + - 
On the 5th, at 4 in theafternoon '- - +» - 
On the 6th, at 10 fl in the morning - - - - - 
On the 7th, at 4 in the aſternoonn < - 
On the 8th, at 7 in the morning jm - - 176 o 
and it ſtill encreaſes though ſlowly. Its not riſing ſo faſt now as at 
firſt, we apprehend proceeds from the weight of water which the ſpring 
._ through hole of the trunk muſt force up, and from the well's 
being wider aloft than below. What we think very extraordinary is, 
that we bored 81 foot below the foot of the trunk before we met with 
this body of water, which by n is 166 foot below the 
deepeſt place in the adjacent ſeas. The water proves exceeding good, 
ſoft, ſweet, and fine; we compared it with the beſt ſpring water 
brought from Milton, and in every bodies opinion the well-water is 
the beſt. We put ſome ſoap to it, and it lathered finely; we boiled 
old peaſe in it, which ſucceeded very well, and we have great reaſon 
to 8 the ſpring will ſufficiently ſupply his Majeſty's ſhips, 
as. pro 
Es has proved theſe waters of admirable efficacy in 
"The nature many diſorders, eſpecially in ſcorbutic and ſcrophulous caſes. The 
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_ and virtues of allom and iron with which they are impregnated give them a notable 


Holt-waters : | a 5 
t degree of aſtri „hereby they brace the ſolids, ſtimulate the 
5-6 3 AR fibres, and — — eir contractile power. To ſulphur and ochre they 
p- 45. March, owe their drying, abſorbing, and N quality, whereby they im- 
"&c. 1729 Pibe the t humours, and ſheath the ſharp ſalts that lance and 
Joy 4 tear 82 lands, cauſing blotches and ulcerations. They are alſo a 
nmaoble diuretic. ho | 
"The riſe'of VIII. The mountains called the Avicula, the Luck-mannier Berg, 
Jem ef "wy the S. Gothard, the Furca, the Grimſula, the Criſpalt, the Sempronier 
_ __ or Sempronius Mons, the Adula, and a chain of others, are the Le- 
Europe. By pontiz Alpes of Pliny * and the Summæ Alpes of Czfar. + They be- 
Dr. J. G. gin in the upper Valeſia, traverfe the canton of Uri, and run eaſtwards 
Scheuchzer. f. croſs the country of the Griſons towards Tirol. Their greateſt 
N % height above the level of the ſea, may be fixed in round numbers to 
e 7500, or 8000 Paris feet. From theſe mountains ſome of the moſt con- 
ſiderable rivers of A take their firſt riſe, within very ſmall di- 
h 


ſtances of each other. e Rhoſne, for inſtance, Rhodanus, by Mar- 


cellinys called maximi nominis flumen, and by Varro fluvius inter tres 
* Lib, iii. c. xx. De Bell. Gall, I. iii. 
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Europe maximus, ariſes from two Gletchers, as we call them, or 
Montes glaciales, huge mountains of ice, near the Furca, and thence 
runs with great impetuoſity down Valeſia, the Wallifſerland, forming a 
long valley ſurrounded on both ſides with huge mountains, till it loſes 
its watersand name in the Lacus Lemanus, or lake of Geneva, but re- 
ſumes it again near the town of Geneva, whence it lows with a more gen- 
tle deſcent through ſome provinces of France into the mediterranean ſea. 

The Theſin, Ticinus, by Claudian in his pane! yric upon the conſu- 
late of the Emperor Honorius, called pulcher, _— its firſt riſe from 
two ſmall lakes upon the S. Gothard, and ſome lateral ſources from the 
lago ſopra la cimadi Pettine, upon a mountain called Pettine, the] 
della ſella the lake of Rottom upon the Luckmannier Berg, the lake 
of Tom, and the lake of Bedretto upon a mountain of the ſame name. 
It deſcends the Lavinia Vallis, or Liviner Valley, and in its way to the 
lake of Locarno receives many brooks and rivulets from the = oinin 
mountains: it unites its waters with the Po near Pavia, and loſes; t 
jointly with that river in the Adriatic gulf. 

The Rhine, Rhenus, by Cæſar de B. G. termed latiſſimus atque altiſ- 
ſimus, ariſes in three ſeveral branches which are called Rhenus anterior, 
poſterior, & medius, the further, the hinder, and middle Rhine. 
The laſt of theſe takes its riſe upon the high mountain Avicula, Colmen 
del Occello, part of the Adula, in the Alp San Porta, from a Gletcher 
or ice- mountain which extends in length full two hours. The middle 
Rhine, Rhenus medius ariſes upon the Luckmannier Berg, which is like- 
wiſe part of the Adula, in the upper part of a valley called San Maria, 
oppoſite to one of the ſources of the Theſin. I he further Rhine, Rhe- 
nus anterior ariſes upon that branch of the Criſpalt which is called Cima 
del Badut, Baduz, and ſoon receives ſeveral lateral branches from the 
Alps Mugels and Cornera. Near themonaſtery of Diſentis the further 
and middle Rhine join together, and the united ſtream falls into the hin- 
der Rhine, near Reichenau. Below Rheineck the Rhine falls into the 
Lacus Bodamicus, or Boden ſea, and comes out of it near Stein; whence 
waſhing for ſometime the borders of Swiſſerland, it then traverſes great 
part of Germany in a very irregular courſe, till at laſt in Holland it 
loſes itſelf in the great ocean. 

The Reuſs, Ruſa, ariſes from a ſmall lake called lago di Luzen- 
dro upon the S. Gothard, but foon receives 'a conſiderable inforce- 
ment from the Furca, and near Urſelen anothe a mountain- 
ous lake in Oberalp. Near Fluelen nor. far from Ury it enters the 
IV. Waldſtetten Go. lacus quatuor civitatum ſylveſtrium, but re- 
fumes its courſe and name at Lucern, and at laſt falls into the Aar be- 
low Windiſh, Vindoniſſa. 

The Aar, Arola, Arula, ariſes upon the high mountain Grim- 
ſula in the upper Valleſia. About three hours below that it falls in- 
to the lake of Brientz, and out of that, not far from the monaſtery 

Vol. VI. Parr II. Q Intelra- 


111 


Natural hiſtory of mines. PART II. 
Intelrachen, into the lake of Thun, and thence running by Bern, Solo- 
thurn and ſo down, falls at laſt after many windings and turnirgs in- 
to the Rhine near Coblentz, Confluentia, probably ſo called from the 
uniting of theſe two conſiderable rivers. 

Of the lakes IX. There are ſeveral very remarkable lakes in Swiſſerland, and 
in Swiſſer- upon its borders. The aſcent of the mountains in that country is 


e b. ſo very ſudden and quick that their elevation in the can- 


5. 592, ton of Glarus above the horizon of Zuric, though not quite three 


days diſtant, is more than three times as great as the elevation of 
Zuric itſelf above the level of the ocean, from which it is upwards 
of 375 Engliſh miles diſtant in a ſtreight line; and ſo in proportion 
of others. The rivers which riſe in theſe mountains ruſhing down, 
in conſequence of ſo quick a deſcent, with great force and impetuo- 
ſity, would often overflow their banks and cauſe frequent mundations 
in the flat countries (of which there are too many inſtances in our 
own vallies and plains) if this force and impetuoſity was not in great 
meaſure broke and their waters diſpoſed to a more gentle deſcent. 
This is effectually done by thoſe great receptacles of water, the lakes; 
which are beſides of infinite uſe to the inhabitants around them, ſup- 
plying them with plenty of fiſh for their ſuſtenance, and enriching 
them by the facility with which commerce is carried on over them. 
Thus 24 Rhine falls into the Lacus Bodamicus, Boden-Sea, the 

Rhoſne into the Lacus Lemanus or lake of Geneva, the Mueſa and 
Theſin into the lake of Locarno, the Reüſs into the lake of Lucern, 
the Adda and Maira into the lake of Como, the Lint or Limat into 
the lake of Zuric, the Aar into the lakes of Brientz and Thun. 
And the more conſiderable the rivers are and the more impetuous their 
courſe, ſo much the greater are the receptacles wherein they are to 
loſe their force and rapidity. The Lake of Geneva and the Boden- 
Sea, the two largeſt in Swiſſerland, evidently evince what I here aſſert, 
and the others above-named gradually decreaſe in largeneſs in propor- 
tion as the rivers which fall into them are leſs and leſs rapid. 
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CH AP. III. 
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Obſervations I. I. XT 1Nn 2x5 in general are veins or cavities within the earth, whoſe 
jar - - ſides receding from,or approaching nearerto each other, make 
of mines and them of — breadths in different places; ſometimes forming large 
metals, By Dr. ſpaces, Which are called holes. They are filled with ſubſtances, which, 


Fr. Nicholls. Yhether metallic, or of any other nature, are termed the loads. When 
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the ſubſtances forming theſe loads are reducible to. meta], the loads are 
by the miners ſaid to be alive; otherwiſe they are termed dead 
loads. 

In Cornwall and Devon the loads always hold their courſe from 
E. to W. though in other parts of England they frequently run from 
N. to 5. The miners report that the ſides of the load never bear in a 
perpendicular, but conſtantly underlay either to the N. or 8. 

The mines ſeem to be, or to have been, the channels through 
which the waters paſs within the earth; and like rivers have their ſmall 
branches opening into them in all directions; which are by the miners 
termed the Feeders of the load. | 

Moſt mines have ſtreams of water running through them, and when 
they are found dry it ſeems to be owing to the waters having changed 
their courſe, either becauſe the load had ſtopped up the ancient paſ- 
ſages, or that ſome new and more eaſy ones are made. 

The load is frequently intercepted by the croſſing of a vein of earth, 
or ſtone, or ſome different metallic ſubſtance. In which caſe it 
generally happens that one part of the load is moved a conſiderable 
diſtance to one fide. This tranſient load is by the miners termed a 
Flooking 3 and the part of the load which is moved is in their terms 
ſaid to be heaved. This heaving the load would be an inexpreſſible 
loſs to the miner, did not experience teach him that as the loads al- 
ways run on the ſides of the hills, ſo the part heaved is always 
moved towards the deſcent of the hill. So that the miner work- 
ing towards the aſcent of the hill, and meeting a Flooking, con- 
ſiders himſelf as working in the part hea ved; wherefore cutti 
through the Flooking, he works upon its back towards the aſcent of 
the hill 'till he recovers the load, and vice vers. | 

Thus AD ſhewsa load running in the fide of a hill, B the feeders, 
C the flooking, D is the part heaved. | | 

Sometimes, though not conſtantly, the mine is lined with an inter- 
mediate ſubſtance between the load and it ſelf. This is (properly 
ſpeaking) the wall of the load: though in the common acceptation 


of that term it ſignifies either ſuch intermediate ſubſtance, or the ſide 
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Fig. 31, 


of the mine where the load immediately unites itſelf to it. Thus A Fig. 32. 


is the ſide of the mine, B the intermediate wall of white mundic, C the 


load of copper. And AB the two walls of ſpar-ſtone, Ca ſmall vein Fig. 33. 


of tin oar. of | 

T he ſprings in theſe parts are always hard, as abounding very much 
either in ſtony or ſulphureoſaline particles. From this water thus fa- 
turated with ſtony particles, we frequently find the paſſages of the 
water under ground, either partly, or totally e up; the ſtony 
matter gradually concreting round the ſides of the mine, and forming 
thereby a confuſed load of ſpar- ſtone. At other times this ſtony mat- 
ter concretes more diſtinctly: in which caſe the ſtony matter ſeems to be 
1 | governed 
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Fig. 34. 


Fig · 35 · 36. 


Fig. 37. 
Fig. 38. 
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governed in its concretion by a plaſtic power; by which I would be 
underſtood to mean only a modus of attraction, whereby the attrac- 
ed particles are ranged in this or that determined form. This power 
then ſo exerts its a&ion as to range the concreting matter into the 
form of an hexagonal priſm, whoſe head goes off in an hexagonal 
pyramid. Where this plaſtic power happens to be ſingle and un- 
controuled, it preſerves the form of the cryſtal to very conſiderable 
magnitudes. | 

In theſe ſingle cryſtals we may obſerve that they are of different 
tranſparencies and colours, as the ſtony matter is more or leſs diſengag- 
ed from other ſubſtances, or as thoſe other ſubſtances are capable of 
imparting different tinctures to them. And that they ſeem formed 
laminatim; though the laminæ are only diſtinguiſhable when the 
matter from whence the cryſtal is ſucceſſively formed happens to differ 
in purity. Thus the cryſtal A was at firſt formed from matter intangled 
with a foul yellow ſubſtance; after which a pure matter advening, 
the cryſtal was in its future lamination formed more tranſparent. 

But where the plaſtic particles are more numerous, there ſeems 
reaſon to believe that theſe very — ge before they are fix- 
ed, are ſubje& to thecontroul and direction of any fixed plaſtic par- 
ticle within the verge of whoſe activity they happen to move: not- 
withſtanding which, after they are once fixed, they exert their own 
plaſtic powers, and in conjunction with the firſt plaſtic particle govern 
the future concretion, in ſuch manner as to form a ſeemingly irregu- 
lar cryſtal, though compoſed of two or more regular cryſtals. Thus 
in fig. 35, and 36, A and C ſeem to have attracted amongſt the ſtony 
particles two plaſtic ones, which afterwards exerting their own pow- 
ers formed the additional cryſtalsB-and D. 

There are many phznomena obſervable in theſe cryſtals, which at 
pre I paſs over as leſs relating to the affair of metals; wherefore 

ſhall only add, that theſe cryſtalline concretions exert a ftrong at- 
traction on many metallic ſubſtances. As in Fig. 37, A the ſpar has 
attracted the three portions of lead B, and in Fig. 38, the cryſtals C 
have attracted the copper D, and are attracted by the lead E. 

The ſulphureo- ſaline particles, with which, as I obſerved, the waters 
are frequently ſaturated, are found to be either of a vitriolic or an ar- 
ſenical nature: the firſt conſtantly, if 2 concreting into white 
cubes reſembling grains of ſilver, while the arſenical ſulphur concretes 
into yellow cubes like grains of pure gold. Both theſe are by the 
miners termed mundic. 

Theſe ſulphureo- ſaline ſubftances ſeem directed in their concretions 
by a er particle, in the fame manner as the cryſtals above - men- 
tioned; and, like them, upon the ſame 1 les, are found ſimple or 
compound. In their ſides you may obſerve the concretion forms itſelf 
like threads, which in three ſides run in different directions, but are 
always ſimilar in the oppoſite ſides. Fig. 
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Fig. 39. ſhews one of theſe cubes, A the parallel threads. Fig. 3% 

Fig. 40. ſhews another of theſe cubes, from whoſe ſides ariſe fmall Fig. 40. 
ſegments of cubes EJ 

But this plaſtic power ſeems to be weakened or deſtroyed, in pro- 
portion as this ſulphureous matter is more or leſs intangled with me- 
tallic ſubſtances. 

Thus in Fig. 41. the plaſtic particle ſeems for a while to have ex- Fig. 41. 
erted its power in the uſual manner, till the advening matter grew 
intangled with a ſmall quantity of copper, after which it ſeems only 
to have exerted its attractive but not its plaſtic power. 

And in Fig. 42. the white mundic being infected with iron, ſeems Fig. 42. 
ſo far from being affected by a p_ power, that it concreted in the 
form of icicles from the fluid which tranſuded through the top of the 
mine. 

Fig. 43. repreſents ſome ſmall cubes of white or vitriolic mundic. Fig. 43. 

But to return to the mines: thoſe in Cornwall are found to contain 
tron, tin, lead, copper, and a pſeudometallic ſubſtance by the miners 
termed Gliſt. 

I. 2. Of all the ſubſtances concurring to form the terreſtrial globe Continued by» 
iron probably bears the greateſt ſhare ; as it not only abounds in moſt youn X 
kinds of ſtone, ſhewing it ſelf in varieties of crocus, all which gain 3%, Ke. 
a more intenſe colour by fire; but enters likewiſe greatly into the 1528. 
compoſition of common clay, as may be judged from the ſimilitude 
of colour between clay and dry iron oar; from the eaſy vitrification of 
clay; from the reſemblance between clay fo vitrified and the clinkers 
of iron; from its deep red colour after calcination ;- and laſtly, 
from its yielding pure iron, by being burned with oil. ; 

But while iron is thus entangled with other bodies it rarely employs 
the care of the miner ; who- finds the expence of reducing it to me- 
tal too ſeldom balanced by the — it yields. For which reaſon, 
though we frequently meet with large and rich loads of iron, yet the 
woods having been applied to more ad vantagious uſes, they are there 
entirely neglected. 

When it is moſt pure I find the oar under three different appear- 
ances. 

The firſt is a rich dry oar, whoſe ſcrapings exactly reſemble an 
alkohol martis. This kind of iron oar has very nearly the colour of 
common clay. h 

The ſecond is a rich iron oar, the wall of the load being formed 
by a concretion of yellow cryſtals. In this ſtone the iron radiates 
from points forming ſegments of ſpheres, and where theſe ſpheres 
leave any interſtices you will find a crocus, or oker. 

The third is a ſtone of iron of the kind uſed for burniſhing plate ; 
it is of the ſpecies of the Hæmatites. Both theſe laſt ſtones ſcrape 
into a deep crocus, | a, "I 
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From the ſecond inſtance we may conjecture, that the yellow co- 


' lour in cryſtals ariſes from a crocus entangled with the ſtony ſalts. 


Though the want of wood in Cornwall deprives it of the advan- 
tages it might otherwiſe reap from iron as a metal, we ſhall never- 
theleſs find it far from being an uſeleſs oar, when we conſider it as 
ſometimes impregnating the waters with vitriolic ſalts, thereby making 
them a proper menſtruum for diſſolving the diſſeminated particles of 
metals; ſometimes deſtroying the ſulphureous menſtrua, which 
(though they diſſolve the diſſeminated metals) do nevertheleſs ob- 
ſtruct their new concretions; and ſometimes as being it ſelf the mag- 
net by which the metallic particles are attracted into new concre- 
r10ns, 

The next metallic ſubſtance found in Cornwall, and from which 
theſe iſlands are ſuppoſed to take their name, is tin. Ir 1s never found 
but as an oar; whereas gold is never found but as a metal, at leaſt its 
oar is unknown, and all other metals are found ſometimes as a metal, 
and ſometimes as an oar. 

Tin always ſhoots into cryſtals which are of different magnitudes 
from two ounces in a ſingle cryſtal to ſuch as eſcape our ſight. Theſe 


cryſtals are for the moſt part interſperſed in loads of other ſubſtances. 


Sometimes we find them in a load of a kind of clay, in which 1s 
obſervable a conſiderable quantity of red-oker. 


Sometimes in hard iron-ſtones we find exceeding ſmall cryſtals of 


Others ſomewhat larger we meet with in a dry red-oker, 

And ſometimes interſperſed with ſpar-ſtone and a fort of marle. 

When a hundred ſacks of the load (each containing more than a 

Wincheſter buſhel) yield one gallon of clean oar, the load is eſteem- 

ed very well worth working. F 
Sometimes theſe cryſtals are ſo collected into one maſs, as to form 

loads of pure tin oar, and ſo large as to yield to the value of 1001. 


every twenty-four hours. 
Th 


eſecryſtalsconcrete ſometimes into the form of a parallelopipedon, 
whoſe ſummit is covered by a pyramid ; ſometimes the angles formed 


by the ſides of the pyramid, and ſometimes the ſummit of the py- 
ramid are as it were plained away. 


_ Sometimes the cryſtals repreſent two equal pentelateral pyramids 
Joined at their baſe. 
; Under whatſoever form theſe cryſtals ſhoot, they always carry an 
exceeding fine ſurface; which, when rubbed off, can be ds by 
no art. 

They are of different colours, from the white (like white ſugar 
candy*d) to the deep black. I have ſome ſmall white cryſtals which 


ſeem to me to carry a finer luſtre than any other I ever ſaw, and are 


perfectly tranſparent ; ſo that were they found of equal ſize with the 
black 
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black cryſtals, and of a white water (which I imagine may be) their 
weight (in which they exceed any other foſſil) would probably give 


them a luſtre not inferior to the diamond. However, as the deeper 
colours of theſe cryſtals ſeems to ariſe from a greater proportion of 
iron in their compoſition, which they partly throw off in an iron 
flag upon fuſion, and which changes by proper degrees of heat into a 
crocus, thereby changing the colour of the cryſtal to a brighter red; 
ſo the white tin oar 1s certainly to be eſteemed both richeſt and beſt, 
as moſt free from iron. 

Theſe cryſtals ſeem to be the heavieſt bodies the earth produces, 
except quickſilver and actual metals. Their ſpecific gravity is to 
water as 90 4 to 10; to rock cryſtal in water as 904 to 26; to dia- 
mond as 90 to 34; and to pure malleable tin, as found by repeated 
trials, as 904 to 78; from whence appears the poſlibility of what ſome 
miners affirm, viz. that a cubical inch of ſome tin oars, will yield 
more than a cubical inch of metal. 

Having already taken notice that the cryſtals of tin are ſometimes 
ſo ſmall as to eſcape the eye, and ſo diſſeminated in the load as not to 
make above 85oth, or 1d part of the load, one would naturally ima- 
gine it an endleſs labour to cleanſe the oar from ſuch a vaſt diſpro- 
portion of rubbiſh. But the great ſpecific gravity of theſe cryſtals 
renders the cleaning it leſs troubleſome, and leſs expenſive than in 
any other oar whatever. It requires no more than that the whole ſtuff 
be ſtamped to a fine powder, after which it is waſhed by a water, 
whoſe force is ſo moderated as to waſh e the lighteſt parts. 
This ſtamping and waſhing is repeated ' till the oar is left exceeding- 
ly clean, and yields in metal from #3 to 35th, according as it is cleanſed 

om the load, and as it is in its own nature more or leſs free from iron, 

Specimens of all the ſeveral oars and cryſtals above deſcribed are 
lodged in the curious repoſitory of Sir Hans Sloane, Bart. 


II. 1. The lead mines in Derbyſhire are very various with rd Of the lead- 
to their courſes. One into which I went down had two branches; wines in Der- 


byſhire, By 
formed, oneof the beſt they ever diſcovered ran due N. Theirbreadth Hara. 


and depth are full as irregular. The bodies through which ms.” dig 2. 497. P. 39. 


&c, 


one running to the N. E. the other tothe N. W. And as I was in- 


to come at the vein are generally lime-ſtone and black-ſhale. But it 


is uncertain which of the two is uppermoſt. Of two mines into which 


I went down, in one they had dug firſt through 26 yards of lime- 
ſtone, then through one of black-ſhale: in the other, firſt through 42 


yards of ſhale, and then through 28 of lime-ſtone. The ſubſtances 
which they find mixed with the oar are 


1. Chert. This is a kind of flint which Dr. Woodward“ ſays is 
called ſo when it is found in thin ſtrata. But in the Peak the ſtrata of 
chert are often four yards thick, or thicker. I hey are found in lime- 

* Metbod of foſſils, p. 21. 
fone 
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ſtone and not always diſpoſed in ſtrata, Thoſe which I took notice 
of were generelly either black, or of ſuch a colour as the inſpiſſated 
juice of the buckthorn-berries, which the . call by the name of 
ſap- green: whence they are called green cherts and black cherts. 

2. Spar. This is compoſed of cryſtal mixed with other bodies. 
Thoſe which they call ſugar- ſpars are thoſe whoſe cryſtallizations are 
very ſmall, and fo on crumbling to pieces have the appearance of 
powdered ſugar. I have two ſorts of theſe ; white and blue. 
Dog-tooth ſpar is a white pointed ſpar, in form and colour ſomething 
kom na” - teeth. 

3. Cauk. This Dr. Woodward “ ſays is a coarſe talky ſpar. But 
in that ſubſtance which I met with in this country under the name of 
cauk I could not diſcover any flexibility or elaſticity, which that learn- 
ed writer has ſet down as characteriſtics of talk and talky bodies +. 
It ſeems to me to be nothing but ſpar incorporated with a coarſe 
earthy matter. When this cauk is mixed with pellucid cryſtalliza- 
tions of ſpar, it is called baſtard cauk. 

There are ſeveral other bodies mixed in the mines with lead-oar : 
but as they did not occur in thoſe mines which I examined I ſhall 
omit the mention of them. 
| When the oar is brought 3 the mine it is broken to pieces 
| "8 that the ſpar, cauk, or other bodies which adhered to it may be the 


| | more eaſily ſeparated. It is then thrown into a large fieve and waſh- 

| ed, and fo farther purified from extraneous bodies. After this it is 
carried to the furnace in order to be ſmelted. The furnace which I 
ſaw near Workſworth was very rude and ſimple, confifting only of 
ſome large rough ſtones placed in ſuch a manner as to form e ca- 
vity, into which the oar and coals are thrown ſtratum ſuper ſtratum; two 
1 great bellows continually blowing the fire, being moved alternately by 
Io water, I ſaw no other fuel uſed on this occaſion but dried ſticks, 
3 which they call white coal. || Mr. Ray informs us, that they uſe 
1 both white and black coal or charcoal in Cardiganſhire. I ſuppoſe 
becauſe that oar is harder to flux ; the charcoal making a more ve- 
hement fire. They generally throw in ſome ſpar along with the oar, 
which is thought by imbibing the ſulphur to make ir fur more eaſily. 
They frequently throw in alſo ſome cowke (or cinders of pit- coal) 
becauſe they think it attracts the droſs, and ſo makes an eaſier ſepa- 
ration of it from the lead. When the oar is melted it runs out at 
an opening in the bottom part of the front of the furnace, through a 
mall channel made for that purpoſe, into a cylindrical veſſel, out of 
which it is laded into the mould. The droſs of the oar on ſmelting is 
called flag. This ſlag is afterwards ſmelted again with cowke only, 


* "Method of foſſils, p. 18. + Catalogue of foſſils, Vol. I. Part I. p. 57. 
Collection of Engliſh * ed. 2, p. 174. : | f 
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and the lead obtained from it is called ſlag-lead. Their way of mak - 
ing red - lead is the ſame with + Mr. Ray's account; only they uſe 
three parts of lead, and one of ſlag- lead; and think that the red- 
lead made thus is better than if made without ſlag-lead. | 
II. 2. In the Phil. Tranſ. n. 360 *I gave an account of the ſeveral ſtrata The ftrata in 
of earths and minerals found in ſome of the coal-works in Somerſetſhire; my 
but where I ſaid that in thoſe parts they never meet with free-ſtone 2 
over the coal, the printer by miſtake has called it fire-ſtone; whereas . 301. 2 
fire-ſtone is always found in thoſe mines, contrary to the works in Nov. &c. 
Staffordſhire, Newcaſtle, and Scotland, where free- ſtone does indeed 725. 
lie over the coal. I have farther obſerved the ſtrata of ſtone, clay, Vol. IV. 
and marle of the interjacent hills, where under the black marle lies 4 7 * 
a ſpungy yellowiſn earth; all this lies above the red ſoil which ge- 
nerally makes the ſurface of the vallies where the coal is found. And 
as this red mould on the ſurface degenerates into marle or loom, ſo 
towards the N. W. beyond or without the veins of coal, about Win- 
ford in the ſame county, it turns to ruddle or red- ochre, uſed chiefly 
for marking of ſheep, and for ground colours or priming inſtead of 
ſpaniſh brown; and often counterfeits bole armoniac. 
But as I never heard any coal was found to the W. or S. of Men- 
dip-hills; ſo Cotſwold to the N. E. and the chalk-hills of Marlbo- 
rough-downs and Sali -plains ſeem to ſet bounds to the coal 
country, to the E. and S. E. of which fig. 44. may be ſuppoſed a rig. 44: 
ſection from S. E. to N. W. viz. from the dip to the riſe ; and 
fig. 45. at right angles from S. W. to N. E. on the drift or level. Fig. 45- 
I mention this by way of correction and addition to my former 
obſervations of the coal- works in Somerſetſhire. I have ſince had 
opportunities to view ſeveral coal-works in Scotland and Northum- 
berland. At Widdrington = have four-fathom clay, then a ſeam 
of coal about 6 inches thick and not worth working; then a white 
free-ſtone 3 then an hard ſtone which they call a whin; then two fa- 
thom of clay; then a white ſoft ſtone; and under that a vein of coal 
three foot nine inches thick. This is a ſmall coal of the ſame nature, 
but not ſo good as the Newcaſtle-coal which comes to London market. 
Theſe veins dip to the S. E. one yard in twenty. Near Tranent in 
E. Lothian in Scotland the coal dips alſo to the S. E. in the ſame propor- 
tion; but at Baldoe in the pariſh of Campſy, three miles from Kylſith 
it dips to the N. E. and at Madeſtone near Falkirk to the ſame 
point and in the ſame proportion. The ſtrata of earths and minerals 
at theſe places agree very near. They have, as the 22 riſes or 
falls, one, two, or three fathom of clay; then eleven fathom of ſlate 
or coal- clives; one fathom of lime-ſtone z under that two fathom of 
ſlate, earth, and ſtone; and then coal. And all theſe in this ; 
thatthe pits generally need no timber,and have a good roof fipponedby 
F Edit. 2. p. 200. 5 | 
Vol., VI. PART II. 18 pillars 


found in dig- 


130 The ſtrata in Holt wells. PaRT II. 


illars of coal which they leave in the working. At Baldoe the coal 
is commonly forty-five inches thick; and all along for ſome miles E. 
thence, on the ſides of the hills, are crops of coal and lime-flone ; the 
tenants often ſpit up as much juſt under the ſurface as will ſerve their 
turn for a winter's burning; but there wants a market and it is ſcarce 
worth working for ſale. To the N. W. and N. in the drift of the 
coal in higher ground, and conſequently lying over it, there appear 
in the ſides of the hills ſeams of ſpar and lead, the drift of which is. 
N. E. and lies almoſt perpendicular; but what obliquity there is 
pitches to the S. E. At Auchenclaugh fix miles eaſt from Kylfith 
there is a coal eighteen foot thick; this dips one foot in three and is 
not purſued by reaſon of water; and for want of a market will not quit 
the coſt of draining. At Madeſtone the coal is four foot and a half 
thick, above three fathom and a half deep. They land it (as at many 
coal-hews in the country) on girls backs. Near Tranent are three dil. 
ferent veins wrought; the undermoſt is about eighteen fathom from 
the ſurface, called the ſplenty-coal, four foot and a half thick; it is a 
hard but not large coal; makes a clear and ſtrong fire; lies ten fathom 
under the main coal, which is nine or ten foot thick, and comes out 
very large. Its roof is of free-ſtone, under which I walked backward 
and forward two hours; but had no opportunity to make any other 
obſervations on the upper vein, than that it is about four foot thick, 
and neither ſo hard nor ſo large as the other. 
As I have in fig. 44 and 45, drawn the different ſtrata (which have 
come to my obſervation) on a ſuppoſed plane as they there lie; in 
Fig. 46. 47. fig. 46 and 47; I protract the fame in a globular projection, ſuppoſing 
| the maſs of the terraqueous globe to conſiſt of the foregoing, or perhaps 
of ten thouſand other different minerals, all originally whilft in a ſoft 
and fluid ſtate tending towards the center. It muſt mechanically and 
almoſt neceſſarily follow by the continual revolution of the crude maſs 
from W. to E. like the winding up of a — or rolling up the leaves 
of a paper book, that every one of theſe ſtrata, though they each reach 
the center, muſt in ſome place or other appear to the day; in which 
caſe there needs no ſpecific gravitation to cauſe the lighteſt to be upper - 
moſt, &c. for every one in its turn, in ſome place of the globe or 
other, will be uppermoſt ;- and were it practicable to fink to the cen- 
ter of the earth, all the ſtrata that are would be found in every part. 
Add to this that in all the places within my knowledge, Dr. Stuke- 
ly's obſervation holds good, that the precipices of all hills are to the 
De ſtrata Wi. whereas the aſcent to Ant more 1 N 
II. 3. ArrER they had pa upper turf they came to a blue clay 
ao, Urierls cha, 
Holt. By very much like ochre, uſed by painters, about two foot in thi 83 
. Teuis. and next with a loam of a looſer texture, which ſparkled with a kind 
34% Ke. ol talk, called by the naturaliſts ſelenites, and was intermixed with. 
r 3 yellow 
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yellow ochre. Theſe ſelenites which were plentifully found in the clay 
were cryſtals conſiſting of tranſparent, ſhining, brittle flakes, ſome 
of a rhomboidal, others of a conical figure, but all hexaedra or columns 
of ſix ſides. They had no ſenſible taſte of ſalt, and the clay in 
which they were Land was interſperſed with veins of earth, of the 
colour of ſulphur and iron ruſt. 
Below this, at about 10 foot deep, they came to a bed of ſtones of a 
large ſize and very hard texture, coated with flakes of gypſum of a 
white and yellowiſh colour which run through and divided them as it 
were by various membranes into different cells, all filled with a harden- 
-ed grey loam. Theſe ſtones, which were all of an oval figure re- 
ſembling pebbles, weighed from 10 to 60 pound, and lay all on a level 
one by another in the bed of clay. Here the ſprings come in, and 
below this the clay was darker coloured and interlaid with ſmall ſhells 
of the oyſter, eſcallop and muſcle kind, and with a few belemnites cu- 
riouſly ſhaped. Here they met with ſtones of a very cloſe texture, 
which when waſhed ſeemed to be nothing but a maſs of ſhells jumbled 
and embodied together. And a little lower the clay produced ſome 
lumps of a black, bituminous ſulphur, interlaid with ſome ſmall thin 
laminæ, ſeeming to be metalline and bright like the pureſt ſilver. 
Upon firing this ſulphurous bitumen on a red-hot iron it emitted a 
blue flame and ſtrong ſmell like brimſtone, but the metal was loſt. 
From this account of the different ſtrata found in ſinking theſe wells, 
their impregnation ſeems to be from allum, vitriol of ſteel, ochre and 
ſulphur, and from an accurate mixture of all theſe which no art can imi- 
tate it ſeems to derive thoſe admirable qualities with which it is endued. 
Some conjecture may be made of its nature and qualities from the 
tinctures it gives upon chymical experiments: with aſtringent drugs, as 
galls, oak-leaves and balauſtines, it ſometimes tinges inclining to 
purple, and ſometimes will not tinge at all; with volatile alkalies, as 
ſpirit of urine and ſal armoniac it turns milky ; with lixiviate ſalts, as 
oil of tartar per _ &c. it riſes in a white curdle ; but acid ſaline 
liquors, as ſpirit of falt, nitre, &c. cauſe no alteration. 
A gallon and half of this water being evaporated ad ſiccitatem, the 
reliquiz weighed 3 drams, 1 ſcruple and 19 grains, ſome ny of 
which were white, and ſhot into ſtriæ like needles, and o in- 
to priſms. 
The neighbouring country is chiefly a ſtrong clay; the quarries 

produce a very hard ſtone, which ſeems to be a compoſition'of ſhells 
cloſely cemented and embodied together, and ſome marchaſites which 
abound with ſulphur. In ſinking deep pits they throw up ſtones like 
iron-oar, covered with a ſhining metallic ſubſtance and ſerpentine ſtones, 
&c. and the ploughed fields abound with ſtones reſembling ſhells of 
the eſcallop and cockle kind, ſtriated with ſome aſtroites which are all 
ſtrong alkalies, and with aqua-fortis or ſpirit of nitre raiſe a violent 
ebullition. R 2 4. FROM 
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of the pies II. 4. From the ſurface for about ſix 2 depth there are ſeveral 
for fuller's- layers of ſands, all reddiſh, but ſome lighter coloured than others, 
— 4 _ under which there is a thin ſtratum of red ſand-ſtone which they break 
Mr. B. Hol. through; and then for the depth of about ſeven or eight yards more 
toway to Dr. you have ſand again, and after that come to the fuller's-earth ; the 
Woodward. upper layer of which being about a foot deep they call the cledge 
% . P-419* and this is by the diggers thrown aſide as uſeleſs, becauſe of its too 
Sep. & c. 1723. 8 . a ; 

great mixture with the neighbouring ſand, which covers and has in- 
ſinuated itſelf among it. After this they dig up earth for uſe to the 
depth of about eight foot more, the matter whereof is diſtinguiſhed 
into ſeveral layers, there being commonly about a foot and a half be- 
tween one horizontal fiſſure and another. Of theſe layers of fuller's- 
earth the upper half, where the earth breaks itſelf, 1s tinged red, as. 
it ſeems by the running of water from the ſandy ſtrata above; and 
this part they call the crop; betwixt which and the cledge above- 
mentioned is a thin layer of matter not an inch in depth, in taſte, 
colour and conſiſtency not unlike to terra Japonica. 2 half 
of the layers of fuller s- earth they call the wall earth; this is untinged 
with that red above-mentioned, and ſeems to be the more pure and 
fitter for fulling; and underneath all is a ſtratum of white rough ſtone 
of about two foot thick, which if they dig through, as they very ſel- 
dom do, they again find ſand and an end of their works. 

One thing obſervable in the ſite of this earth is, that it ſeems to 
have every where a pretty equal horizontal level; becauſe they fa 
that when the ſand-ridges at. the ſurface are higher, the fuller*s-earth 
lies proportionably deeper. WY | 

In theſe works they ſeldom undermine the ground, but as they dig 
away. the earth below others are employed to carry off the ſurface ; 
otherwiſe the matter above being of ſo light and flitting a nature 
would fall in and endanger the workmen. For that ſtratum of ſand- 
ſtone which occurs before they come to the fuller*s-earth does not lie, 
as in coal - pits, immediately aver the matter they dig for, like a cieling, 
but in the very midſt of the ſuperjacent ſtrata of ſand, and therefore 
can be no ſecurity to them if they undermine. 

The perpendicular fiſſures are frequent, and the earth in the ſtrata, 
beſides its apparent diſtinction into layers, like all other kinds of mat- 
ter, by reaſon of its peculiar unctuouſneſs, or the running of the adja- 


cent ſand impercepubly among it, breaks itſelf into pieces of all angles 


and ſizes. 


For the hical. ſituation of theſe pits, they are digged in 
that ridge of Rad. hills by Woburn which near "Oxford IN called 
Shotover, on which lies Newmarket- heath by Cambridge, and which 
extends itſelf from E. to W. every where, at about the diſtance of 
eight or ten miles from the hills called in Cambridgeſhire Gog-magog, 
in Bucks and Oxon, the Chilton- hills, from the chalky matter of 


which 


—— = 1 


Caae. III. The ſtrata in digging for marle. 


which they chiefly conſiſt. Theſe two ridges of hills you always paſs 
in going from London into the N. N. E. or N. W. counties in the 
manner before mentioned : after which you come into that vaſt vale 
which makes the greater part of the midland counties of Cambridge, 
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Bedford, Bucks, Northampton, Oxford, and Glouceſter, and in which 


are the rivers Cam, Ouſe, Nen, Avon, Iſis and others. This I take 
notice of, becauſe it confirms what you ſay of the regular diſpoſition of 
the earth into like ſtrata or layers of matter, commonly through vaſt 
tracts: from whence I make a queſtion, whether fuller's- earth ma 
not probably be found in other parts of the ſame ridge of ſand-hil 
among other like matter. 


II. 5. Our marle is found only in the bottoms of low boggs, where 


The flrata” 


we ſearch for it with augres, and find it at the depth of ſeven, eight, found in dig. 


. i x2 . » ging for marle 
or nine foot; which in many places occaſions t expence in drain- „ n. 


able labourers and a ſupernumerary; then we cut up a hole twelve. 


ſuch a pit in one day, viz. two men to dig, two men to throw it up, 
and two men to throw it by. The ſupernumerary ſupplies defects in 
every part, as may be found neceſſary. For the firſt three foot we meet 
with a furzy ſort of earth which we call moſs, proper to make turf. 
for fuel; then we find a ſtratum of gravel about half a foot; under 
which for about three foot more we find a more kindly moſs, that 
would make a more excellent ſuel. This is altogether mixed with 
timber, but ſo rotten that the ſpade cuts it as eaſily as it doth the 
earth. Under this for the depth of three inches we find: leaves, for. 
the moſt part oaken, that appear fair to the eye but will not bear a 
touch. This ſtratum we find ſometimes interrupted with heaps of 
ſeed, that ſeems to be broom or furze-ſeed : nay, in one place I ſaw 
what appeared to me to be gooſeberries and currants, in other places 
in the ſame ſtratum we find ſea-weed and other things as odd to be at 
that depth. Under this appears a ſtratum of blue clay, half a foot 
thick, fully mixed with ſhells; this we look upon to be. good marle 
and throw 1t-up as ſuch. Then appears the right marle, commonly, 
two, three, or four foot deep, and in ſome places much deeper, which 
looks like buried lime, or the lime that tanners throw out of their 
lime-pits, only that it is full mixed with ſhells. Theſe are ſmall per- 
riwinkles, ſuch as the Scots-call freſh. water-wilks; though there are. 
among, them abundance of round red perriwinkles, ſuch as I have 
often ſeen thrown out on the ſea-ſhore. Among this marle, and often 
at the bottom of it, we find very great horns which we, for want of 
another name, call elk-horns. here they join the head they are 
thick and round ; and at that joining there grows out a. branch of 
about a foot long that ſeems to have hung juſt over the beaſt's: eyes. 
It grows round above this for about a foot and more; then ſpreads 


2: broad. 


ing off the water. When we think to dig for it we chuſe- out fix B Ar. Jam. 


Kelly. 2. 394. 


foot ſquare; becauſe we judge that this number of men will manage .*. May 


&C, 1726, 
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broad and ends with branches long and round, turning with a ſmall 


bend. The labourers are commonly ſo buſy that they rarely bring 
them up whole ; yet I have one pretty well, of which I ſend you the 


Fig. 48. r. drawn as well as I could, but not fo well as I could wiſh. 


We have alſo found ſhanks and other bones of theſe beaſts in the ſame 


An account of: III. Tur Peak is famous for ſeven places which have been dig- 
the Peak in 


Derbyſhire, Mified by our anceſtors with the name of wonders: 1. Chatſworth, a 
By Mr. John Magnificent ſeat of the D. of Devonſhire ; 2. Mam-tor ; 3. Elden- 
Martyn. hole; 4. The ebbing and flowing well; 3. Buxton-well ; 6. Peak's 


8, 497» f. aa, hole, and 7. Pool's hole. The firſt being a work not of nature but 
Jan. &c. 


art does not come within the deſign of this account. Mam-tor is 
huge precipice facing the E. or S. E. which 1s faid to be perpe- 
tually ſhivering and throwing down great ſtones on a ſmaller moun- 
tain below it; and that nevertheleſs, neither the one encreaſes nor the 
other decreaſes in bigneſs. This mountain is compoſed chiefly of a 
fort of ſlate-ſtone (called in that country black-ſhale) and wu ſtone. 
The nature of the black-ſhale is known to be, that notwithſtanding it 
is very hard before it is expoſed to the air, yet it 1s afterwards ve 
eaſily crumbled to duſt. Thus on any ſtorm, or melting of ſnow, 
this ſhale is conſiderably waſted; and as the great ſtones are graduall 
diſengaged they muſt neceſſarily fall down. That it is only at theſe 
times that the mountain waſtes is affirmed by the moſt intelligent of 
the neighbouring inhabitants : and that this decay is not perpetual I 
can affirm myſelf ; having not only taken a cloſe ſurvey of it, but 
alſo climbed up the very precipice, without ſeeing any other ſhiverin 
in the mountain than what the treading of my own feet in the looſe 
crumbling earth occaſioned. That the mountain does not decreaſe in 
the mean time is a tale too frivolous to need any conſideration. 
Elden-hole is a huge perpendicular chaſm. The depth of it is not 
known. Mr. Cotton tells us that he founded 884 yards, and yet the 
plummet drew. But he might eaſily be deceived, unleſs his plum- 
met was of a very great weight ; for otherwiſe, I imagine, the weight 
of a rope of that length would be fo great as to make the landing of 
the plummet ſcarce perceivable. Be that as it will, the depth of it is 
to be ſure very conſiderable ; and ſeeing we have no where in En 
land ſo good an opportunity of ſearching the bowels of the earth to 55 
great a depth, I wonder no curious perſon has ever had the courage 
to venture down. It is ſaid indeed that a poor fellow was hired to be 
let down with a rope about his middle two hundred yards; and that 
he was drawn up again out of his ſenſes and died a few days after: 
and no wonder, for the poor wretch having nothing elſe to reflect on 
in that diſmal place, but the danger he had put himſelf into for the 
fake of a little money, might probably be frightned out of his ſenſes. 
Or indeed the very fatigue itſelf might put him into that condition; 
| as 
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as any one will eaſily imagine who has been let down but a quarter of 
the way and drawn up again in that manner. But I conceive that if any in- 
telligent and prudent perſon was to be let down in a proper machine, he 
would not be much in danger, and his fatigue would be very inconſiderable. 
The ebbing and flowing well is far from — regular as ſome 
have pretended. It is very ſeldom ſeen by the neighbours themſelves; 
and, for my part, Iwaited a good while at it to no purpoſe, and fo I 
ſhall paſs it over in ſilence. | 
Buxton-well has been eſteemed a wonder on account of two ſprings, 
one warm and the other cold, riſing near each other. But the won- 
der is now loſt, both being blended together. The ſpring which is 
now uſed for bathing, appears to be 32 3 degrees of one of Mr. Hawkſ- 
bee's thermometers warmer than the common ſpring water there.“ 
Peak*s hole and Pools hole are two remarkable horizontal openings 
under mountains, the one near Caſtleton, the other juſt by Buxton. 
They ſeem to me to have owed their original to the ſprings which 
have their current through them. It is eaſy to imagine that when the 
water had forced its way through the horizontal fi ſſures of the ſtrata, 
and had carried the looſe earth away with it, the looſe ſtones muſt of 
courſe fall down ; and that where the ſtrata had few or no fiſſures 
they remained entire, and ſo formed thoſe very irregular arches which 
are ſo much wondered at in theſe places. Whether this be the true 
origin of theſe caves or not I ſubmit to thoſe who ſhall hereafter have 
the curioſity to examine. It ſeems more probable to me than what 
others have hitherto propoſed... The three rivers, as they are com- 
monly called, in Peak's hole are only ſome parts of the cave deeper 
than the reſt, and receiving all their water from the ſpring which comes 
from the farther end of the cave. The water which paſſes through Pool's 
hole is impregnated with particles of lime-ſtone, and ſo has incruſted 
almoſt the whole cave in ſuch a manner that it appears like one ſolid rock. 
IV. Ix TER plurima mineralium genera vix datur aliud quod tanta 
nominum confufione intricatum, tam operos4 explicatione indigeat .4 Diſcrrari- 
quam Cobaltum. Veteres de cadmia & marcaſita quzdam murmu- non Cobalt. 
rant; poſterioris ævi viri de auripigmento, ſandaraca, tutia, ſpodio, 5) t. 
pompholyge huc miſcuerunt ſermones ; tandem lapide calaminari, 2 8 
Zzinco, to, auribus obſtrepitum noſtris eſt; & ſub cobalto denique — "ny 
ſunt qui jam vaporem metallicum, jam pygmæum ſubterraneum ſabin- 1726. 
telligunt. T Jam quidem de eo ſaltem quod hodie, noſtris imprimis, 
cobaltum appellatur agere propoſui, atque dicam, fi non plene, plane 1 vid. hn 
tamen, quod res ipſa fit, non curatis denique quæ de verbis moveri poſ- el. Pyritolo- 
ſint diſputationibus. $14, Cab. 2, 
Cobaltum igitur eſt minera griſea, obſcure albicans, miner argenti 
— albi quoad colorem æmula, ſed paulò obſcurior, conti- 
nens arſenicum album & terram fixam, cum ſilice & cineribus clavel- 
latis in vitrum cœruleum abiens. Effoditur 
* The ſpring - water kept the ſpirit of wine at 413 che bach · water raiſed it to 8 f. d 
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Effoditur in Schneebergenſium & Annæbergenſium terris, imprimis 
in Cervi, Rappolti, centum millia equitum, Galilææ, & quotquot ſunt, 
puteis; & quidem in venis propriis, idque ita purum putumque cum 
duriſſimo ſilice, ſeu quod vocant quarzo, ut ſi quæ forte alia minera- 
rum genera interſperſa ſeu adfixa alicubi reperiantur, non ſimul cum 
vera cobalti ſubſtantia ſilici dicto innata, ſed aliis ex cauſis, imo aliis 
venis aſſociata non obſcurè appareant. 

Signorum externorum ejus proximum & indubium eſt minera quæ- 
dam roſei coloris, ſtructuræ radiatæ, quam cobalti florem, vocant; 
inter egregia & ſpectatu digna in minerarum gazophylaceis recondita. 
Hujus operis datur & alia, coloris verò non adeo roſei nitidi, ſed palli- 
dioris, nulliuſque ſtructuræ, ſed pulveris inſtar mineram ambientis. 

Signum propius præbet accurata ocularis collatio mineræ hujus cum 
pyrita albo; accuratior cum minera cupri griſea; accuratiſſima cum 

minera argenti alba; cum quibus rebus intereſt ipſi non levis coloris 
ſimilitudo, eſſentiæ maxima differentia; quod verò verbis nec exprimi 
nec concipi ſatis poteſt, ita ut frequenti 4 ton ſit intuitu. 

Signum proximum ſeu res ipſa manifeſtatur ex vitro inde confecto, 
quod ex pyrita nigrum, ex dicta cupri minera rufum, ex argenti alba 
& cupri participe minera jam magis minuſque nigricans; ex cobalto 
vero ſapphirinum prodit, unde & zaffera, tum pro cobalto toſto tum 
etiam pro vitro cceruleo in pulverem redacto, nomen ortum veroſi- 
mile eſt. 

1. Per ſe cobaltum auræ, pluviæ, ſoli in cumulo diu expoſitum ef- 
floreſcit roſei vel perſici coloris, qui dicitur flos cadmiæ, 100 cum illo 
flore nitidiori antea deſcripto non confundendus. IIle rite extractus 
reddit ſubſtantiam elegantiſſime rubram & ad hæc vitrioli obſcure 
viridis portiunculam, quæ merentur ulteriorem inveſtigationem; mine- 
ræ autem non par vam quantitatem, tempus, aſſiduitatem & patientiam 

requirunt, cujus rei encheireſes D. Henkel in Pyritologia ſua com- 
pertas probe habet. | Yo 

2. Spiritus nitri ſolvit illud cum impetu & efferveſcentia, v. g. vi. 
vel iv. partes ad unam, quatenus minera pura vel minus eſt; unde 
verò reſultare ſolet ſolutio non unius coloris. Viridis color vi- 
trioli veneris prope eſt, ſi cuprum certè continet; quod apparet in 
illa cobalti minera que Kupfer-Nikel appellatur & adhuc cruda cu- 
preum colorem præ ſe fert. Viridis tamen etiam provenit aliquando 
ex ea minera quæ tota griſea & nullatenus ad viſum cuprea, quamvis 
ad colorem ſolutionis vitrioli martis puri accedens; tamen a cupri 
contactu non plane aliena. Obſcure flaveſcentem ſolutionem reperio 
.optimam ad vitrum illud ſiſtendum cœruleum. Rubicunda implica- 
tam ſibi ſignificat mineram biſmuthi. : 

3. Solutiones cum alcali, v. g. oleo tartari per deliquium, præcipita- 
tæ reddunt pulverem porcellanæ debitè applicatum egregiè cœruleum, 
fi contigit, cætera paria, imprimis cobaltum ſelectiſſimum, atque ig- 

s te expertum directorem eſſe. | IL. 4. Aci- 
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4. Acidum vitrioli & ſalis communis adoriuntur quidem cadmiam 
noſtram, ſed non tam ſolvunt quam erodunt, inprimis vitrioli acidum, 
& in pulverem album reducunt ; adeò ut ſpiritus nitri convenientior 
{it ſolvendæ cadmiæ. | 

5. In vaſe clauſo, retorta lapidea loricata, vel ſublimatorio alio, 
igne aperto debitè detentum effumare patitur partem volatilem arſeni- 
calem, ab initio aliquantulum ful iginoſam, imo & ſandaraceam, atque 
ita ſulphuris communis non plarè expertem, quam maximè autem ſe 
colligentem in forma ſemimetallica ſplendida, regulina, foliata, qualis 
ex pyrite albo provenit, ubi verò ſplendor per dies, imo per horas 
evaneſcit, luculento indicio particulas aerias in ſubſtantiam illam habere 
ingreſſum. 

6. In furno vero toſtorio ubi flammæ igneæ mineram contingunt, 
adhæreſcit camino vel ductibus adſtructis, ficuti pulvis cinereo- albi- 


cantis coloris qui colligitur pro conficiendo illo arſenico albo cryſtal- 
lino. 


7. Remanet terra fixa, cinerea, vitreſcibilis. | 
8. Minera biſmuthi (de qua quidem hoc loco ſpecialiſſimus ſermo 


non eſt, tamen utpote cœruleo maxime inſerviens non pretereunda) - 


woe aperto facile effluere ſinit ſubſtantiam ſemimetallicam quæ biſmu- 
um appellatur & ad alios uſus venditur, & relinquit lapidem ſeu 
terram itidem griſeam, & fixam. 


9. Minera illa quantum poſſibile, ſi pura, ſegregatur ex cobalto 
ſtrictè ſic dicto ut biſmuthum colligatur. Sed interdum, imo non 
raro Hud ita inſperſum & inter textum eſt ut ſeparari ab hac minus 
plane queat; hinc in ollis vitrificatoriis ſubſidet ſubſtantia regulina 
coloris communiter albo- ſubrubicundi; = tamen raro vel nunquam 
biſmuthum ita purum eſt, ſicuti hoc ex ſua minera per ſe emanat, ſed 
commixtam ſibi habet peregrinam inter alia terram fixam cobalticam. 
Atque ita novis compoſitionibus vitrificatoriis iterum commiſcetur. 
Subdividunt aliqui regulum hunc in marcaſitam, & æs caldarium, quo- 
rum illa inferius hoc ſuperius hæret. 

10. Terra utrinque remanens fixa per ſe difficillimè vel planè non in 
vitrum abit, quamvis in furno vere vitrificatorio per 8 horas illam de- 
tinuerim, vix quod unam vel alteram maculam ſubcceruleam crucibulo 
Haſſiaco adnotaverit. Et quoniam ſabuli granula argillæ vaſorum 
iſtorum inhærentia concurrunt, dubium adhuc manet utrum per ſe talis 
ſit quæ ſine addito cœruleum poſſit conſtituere vitrum; quin hoc ne- 
gandum mihi inde videtur, quia maſſa ubi vas non tangit non niſi 
griſea eſt & manet. 

11. Terra iſta non plane ſterilis, ſed metalli particeps eſt. Quod 
cuprum hoc ſit facilè præſumitur, ſi non è colore ſolutionum, tamen 
ex vitro cœruleo plane inde confecto, & ex agnata cobalti minera, 
Kupfernikel. Quod vero pauciſſima metalli qualitas hic fit, non ſolum 


ex Jevitate terre, ſed etiam exinde apparet, quia neque ex cadmia 
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optima, neque ex agnata, utut a venere denominata, ſubſtantia metal- 
lica cuprea ullatenus elici & colligi poteſt. Quicquid autem de cupri 
portiuncula prætendi queat, illa tarnen per ſe quæ fit definienda non 
eſt, niſi quod dicamus cam cadmiæ peculiarem eſſe atque ſpecificam. 

12. Datur cobaltum quod etiam intoſtum vitrum cœruleum porri- 
git, imo quandoque elegantius quam ubi toſtum fuit; quod non ex 
aſpectu mineræ, ſed per experimentum diſcendum eſt. 

13. Itidemque per experientiam eluceſcit cognitio circa ignis gradus 
& continuationem, ſiquidemalia minera longiore & breviore, — 
& leviore opus habet toſtione. 6 

14. Adjuvatur & vitrificatio & coloris elegantia per additum pul- 
verem arſenicalem, imo arſenicum cryſtallinum ipſum. 

15. Opus eſt non ſolum in privato laboratorio variis, iiſque tam 
ſecundum proportiones quam ignis modos & gradus & reliqua, expe- 
rimentis ; ſed & in officinis cobalti ipſis, ut docimaſta indefeſſe ex- 
periendo invigilet nature mineræ & affixarum, atque ita compoſition - 
bus & laboribus, utpote in re colorum quaſi delicatiſſimis, rectè proſ- 
piciat, iiſque ad votum minus ſaccedentibus vel addere, vel detrahere 
vel corrigere aliter ſciat, | 

16. Cobaltum igitur in hunc finem experturus, probe oculis con- 
ſidera illud, utrum & quam purum a lapide & adhzrentibus, vel hoc 
minus aut quam minus fit : torre vel calcina donec fumi ceſſent; com- 
miſce pulveri remanenti ſilicis vel ſabuli ſilicei puriſſimi, albiſſimi, 
1, 2, vel 3 partes, cinerum clavellatorum vel partem, vel pro fluxili- 
tat is mineræ gradu plures, miſce probe, ingere in crucibulum, ſi da- 
tur, ſubtus conicum, quali utuntur cuprum experientes. Si bene 
fluxerit, quod baculo . experieris, quodque ocius ſeriuſque fit 

tenus furnus & ignis ſunt, exime crucibulum & frigefactum vitrum 
coriis ſepara ; ſeparatum pulveriſa, non in vaſe ferreo, utpote colo- 
rem obſcurante, ſed, ſi adſit, in porphyrio, vel alio duriſſimo lapide; 
ulverem lava ab eo quod albicantis ſive griſei coloris eſt, atque tum 
oc, tum illud deſicca; deſiccatum utrumque trajice per cribrum an- 
guſtiſſimum; quod craſſum iterum tere cum aqua, deſicca, donec 
omne comminutum fit. Tandem confer cœruleum obtentum tuum 
cum exemplaribus cololorum quæ gradus, ordinem, titulos atque pre- 
tium ſuum publica lege jam conſtituta habent, & videbis quid cobal- 
tum ſumptum importet, & ubi error aliquis factus fit. 

17. In groſſo, ut aiunt, procedendi hic modus eſt. Cobalti minera 
è puteo tracta, ab heterogeneis omnibus malleo, quantum poteſt, ſepa- 
rata, calcinatur in furno qui fornicatus, latus, plani ferè fundi eſt, at- 
que ignem flammeum ab alio prope adſtructo furno anemio ſuper mine- 
ram recipit. Huic ex oppoſito furni anemii introitus apertus eſt, ubi 
quidam rutro cobalti terram circumvolvit, quo ignis undiquaque in 
eam agat atque arſenicum eo melius disjiciat, donec non amplius fumet. 


Adhæc calcinantur ſilices electi puriſſimi, & jam candentes projiciun- 
tur 
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tur in aquam frigidam ut magis tractabiles fiant 3 ira præparati tun- 
duntur in pulverem ſeu ſabulum. Tum cobalti toſti pars una cum 
ſilicum partibus ut plurimum tribus, & ut eo facilius fluat, cinerum 
clavellatorum parte una, in ciſta quadam commixta funditur in furno 
vitrificatorio, in magnis ollis, igne per 8, 10, imo 12 horas intenſiſ- 
ſimo; atque operarius unco ferreo magma jam fluens ſtrenue circuma- 
giter, ut omne in æqualem fluxionem abeat. Ubi tandem quam po- 
teſt limpidiſſimè fluit, cochleari magno ferreo vitrum exhauritur, & 
in alvearium aqui repletum projicitur. Vitrum ita magis friabile red- 
ditum tunditur malleo quem aqua agit; tuſum trajicitur per cribrum 
orichalceum. Remanens ulterius tunditur, & trajectum in mola cum 
aqua ſubtiliſſimè pulveriſatur. Hoc lavatur tum ad abſterſionem par- 
ticularum ſalinarum, aliarumque ſordium, tum ad ſeparationem pulve- 
ris cinerei albicantis levioris à cœruleo. Tandem in vaſa per centenaria 
conditur, & per totum terrarum orbem divenditur. Sicut vero hujus 
rei, atque hinc pretii maxima differentia eſt, ita vaſa certis litteris no- 
tantur, ita ut O. C. ſignificet Ordinair Cobolt, M. C. Mittel Cobolt. 
F. C. Fein Cobolt. F. F. C. Fein, Fein Cobolt. F. F. F. C. Fein, 
Fein, Fein Cobolt; id quod vero ut pretioſiſſimum, ita & rariſſimumeſt. 
Minera cobalti ita præparata, alias ſchmaltum, ſmalte, & mulieribus, 
blaue ſtarcke, quo utuntur pro linteis dealbandis, communiter ap- 
Hatur, | 
* 18. Venditur & cobaltum tantum toſtum & cum duabus vel tribus 
partibus ſilicum vel quarzi commixtum ſub titulo zaflor, item zaffera, 
pro figulis. Ubi hoc meretur commemorari, quod pulvis hicce in 
vaſis quibus devehitur tam compactum fiat & quaſi concreſcat, ut duri 
lapidis inſtar malleo opus habeat ad comminuendum. 
19, Cæterum cobaltum per ſe argentum non continet. Quamvis 
enim detur ejuſmodi vena ex qua nobile hoc metallum excoquatur, 
tamen non niſi per accidens fier1 exinde liquet, quia eadem vena illic 
plus, hic minus, & ut plurimum plane non argentifera eſt. ; 
20. Hoc non obſtante argentum nativum ſuper cobaltum non raro 
reperitur, quod vero non aliud quam hoc arguit, mineram illam ar- 
genti non incongruam eſſe matricem. 
Tantum fere eſt quod propria experientiz de cobalto cognitum 
recenſione dignum dux1. 6 
V. S6owar is an Hungarian word compoſed of So, ſalt, and Wa, An account of 
burgh or town. It is a large village, about a quarter of a mile from 3 
Eper a city of the county of Saar, entirely peopled with officers of the rang non 
exciſe and miners or wood-cutters, and is ſituated on the ſummit of ). By Dr. 
a little hill with an agreeable proſpect. E. Bruckman. 
July 16, 1724, we came to Soowar to view this celebrated ſalt- RULES 
work, which furniſhes the fineſt ſalt of the whole kingdom. Having 
communicated our intention to an officer of the falt-works and aſked 


his leave to go into the cuts, he gave us two guards for guides. We 
S 2 firſt 
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firſt deſcended about forty fathom into the well by a rope, ſeated on 
what they call leathern dogs; after which we again deſcended one 
hundred fathom by holding ourſelves againſt the wall and ſides of the 
wells; and ſo continuing our journey under ground we found ourſelves 
at laſt in the cuts, and faw all the allies cut in the fineſt rock- ſalt; in 
the midſt of which there were here and there ſome veins of flint of a 
dark grey. The miners having cut this rock-ſalt, they draw it up by 
a rope and put it into a reſervoir, where they cleanſe it with ſalt wa- 
ter. They boil it afterwards with the ſame water until it becomes of 
the conſiſtence of cryſtal, and then put it into veſſels containing 
about 268 lb. weight each, which they ſend into Sileſia and other 
countries. 

In regard to the vegetable or foſſil-falt, it is extremely white and 
tranſparent ; in the ſalt-works of Marmar near Tranſylvania there are 
large entire mountains of it, ſufficient to furniſh the whole world; 
and when any is cut it grows. again in a very ſhort time : though it 
appears black at firſt breaking or cutting, yet in pounding it becomes 
extremely white : and fo it is with that which they uſe themſelves in 
Hungary, for they ſend all the falt of Soowar into foreign countries. 
You find almoſt in every inn two ſtones like to thoſe uſed for making 
muſtard, between which they pound and break the rock-falt ; they 
alſo keep in their ſtables large pieces of it, which the cattle lick at 

leaſure. 
: But to return to the ſalt of Soowar, one finds fometimes in the cuts 
allies of rock-ſalt of the moſt delicate blue and yellow colours: we ob- 
ſerved, that the ſalt of the firſt colour being expoſed to the ſun for ſome 
days loſt entirely all that beautiful. ultra-marine, and became white as 
the other rock- ſalt; but the yellow preſerved its colour; yet when 

ou pound them both together, the mixture 1s neither blue nor yel- 
ow, but extremely white. 

Meliſſantes in his new geography, ſpeaking of the Spaniſh ſalt- works 
in Catalonia, ſays that there is rock-ſalt, the colour of which is ſo 
diverſined that it comes near the rainbow, having green, red, yellow, 
and blue colours, but that by firſt preparing and then grinding it it 
becomes white. This is alfo- true of the red rock-ſalt of Saltſburg 
which being pounded becomes white. | 

There 1s in this mine one very remarkable thing, and that 1s a 
chapel. which can eaſily contain a hundred people, with an altar, a 
pulpit, a ſacriſty, chairs, and forms, all cut in the ſalt- rock. In this 
chapel they celebrate divine ſervice once every year, the week after 
Epiphany, for the officers of the exciſe and the miners. | 

There are in theſe cuts four fountains of ſalt-water, which they 
draw up, in buckets made of buftalo's ſkins ſewed together, by an en- 

ine worked by horſes, and-convey it by pipes into the boilers where 
he rock-alt is put to diſſolve, and afterwards boiled till it cryſtal- 
l:zes, x: They 
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They find here alſo a fort of cryſtallized ſalt, like a cruſt ſticking 
to the wooden pipes: the miners call it ſalt of cryſtal; it is very white 
and tranſparent. 

But that which is moſt curious and remarkable in theſe ſubterrane- 
ous foſſes, is the flowers of ſalt which grow like the beard of a goat, 
but theſe here are much whiter and much finer : one cannot find them 
in all the cuts nor at all times, but they appear and grow according to 
the temperature of the ſeaſons, which ia thoſe parts is very whole- 
ſome. Theſe ſort of plumes of ſalt are very brittle, they melt alſo 
in moiſt places and diſſolve into an evaporated oil, but are neverthe- 
leſs the pureſt ſalt, the fineſt, the moſt acid, the. whiteſt, and moſt 
beautiful; ſo that they juſtly bear the name of flower of ſalt. . 

The falt of Soowar 1s eſteemed the beſt of all Hungary. By ex- 
preſs mandates of the Emperor the Hungarians cannot employ it for 
their own uſe, much leſs can any private perſon drive any trade in it 
on pain of. baniſnment, but it is all exported into foreign countries, 
chiefly into Sileſia, Moravia, and Bohemia. They make every year 
about 50000 tun, every tun containing 268 Ib. but by an ordonnance 
of his Imperial Majeſty, they are henceforward to boil about 100000 
tun, to be exported as the other. 

At Neuſol we ſaw a ſtatue of rock-falt as large as the life, which 
ſerved as the barometer of the place; for when it begins to ſweat or 
grow moiſt it preſages wet weather; but when it is dry you may 
certainly promiſe yourſelf ſettled fair. 

VI. 1. Ex16vuM quendam adamantem per 1 contem- of the ſtruc- 
platus, in ea-adamantis parte quæ polita non erat & ſplendore care- ur- of Di- 
bat complures particulas oculis obſervavi; & adamantem ex parvis nd. By 
particulis compoſitum eſſe comperi. Verum cum hæc nondum mihi 7” — 


8 : f « | , Leeuwen- 
ſatisfacerent, adamantem in fruſta confringere decrevi, ut illum in frag- hoek. u. 374. 


mentis ſuis conſiderarem. þ. 199. Nov. 

Ergo adamantem malleo impoſitum alio malleo ſemel iterumque &. 1722. 
percuſſi, qui ſic percuſſus in Jour aut quinque fruſta diſſiliebat. 
Quod cum nondum mihi ſatisfaceret, & adamantem in exiguiſſimas 
miculas comminuere vellem, fruſtum quod cæteris majus erat duplici 
charta circumvolvi, ne quæ adamantis miculæ diſſiliendo perirent. 
Hic ego duritiem adamantis admiratus fum : qui multi vi ali- 
quoties ictus, in quatuor tantum aut quinque fruſta ſine ullis miculis 
diſſiliebat. | 

Poſteriora iſta adamantis fruſtula microſcopio etiam admovi: quæ 
cum perſpecularer, pene omnia ex minutiſſimis particulis compoſita 
eſſe comperi. Cum autem fruſtula illa radiis ſolaribus objicerem, quan- 
dam quaſi flammulam ex iis emicare videbam, & quidem majorem 
quam unquam vidiſſem. | 

Fruſtulum unum oculis notabam, quod locum fracturæ ſuæ, planæ 
quidem ac quadratz, ſoli directe oppoſitum habebat : qui locus, quan- 

dum 
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tum viſu dijudicabam, tribus aut quatuor pilis ment! virilis latitudine 
reſpondebat. Ex hoc adamantis fruſtulo tanta aſcendebat copia ardeſ. 
centium flammularum, ut plures eſſe numero quam quadringentas ju- 
dicarem. Flammularum iſtarum nonnullæ, ſed numero paucæ, fibj 
erant vicinius junctæ, & reliquis majores: unde concludebam ipfuas 
adamantis particulas illic etiam aliis particulis majores eſſe vel ordina- 
tius eſſe difpoſitas. 

Exinde oculos converti ad aliud adamantis fruſtulum, paris circiter 
magnitudinis cum priori, quod radios ſolares itidem directe excipie- 
bat; & haud paucioribus exiguiſſimæ molis particulis conſtare compe- 
riebam. Ex uni fruſtuli illus parte eaque circiter dimidiatà, ſpecies 
illæ ardeſcentium flammularum etiam exoriebantur, ſed mole minores: 
in altera medietate flammula quædam cernebatur aſſidue ſe mobilitans, 
cum continua quadam coruſcatione, quæ ſpeciem habebat debilioris 
fulgetri. 

Czterum poſtquam iſta adamantis fruſtula radiis ſolaribus ſubduxe- 
ram, adhuc multiformes rerum ſpecies oculis meis objiciebantur. In- 
ter alia, ex ſingulis adamantis particulis flammula quædam in altum 
emicare videbatur. 

Porro novem præterea adamantis fruſtula microſcopio applicata ha- 
bebam: & in eorum ſeptem particulas illas agnovi quas ſpeciem flam- 
mularum ejaculari dixi. In duobus aliis etiam particulas illas agnoſce- 
re poteram ex ow adamantem compoſitum eſſe ſtatui : ſed illz plani- 
tiem ſuam ita ſoli obverſam habebant ut plures eodem tempore par- 
ticulas dignoſcerem. | 

Mihi autem peramænum erat ſpectaculum, tot intueri imagines flam- 
mularum quæ omnes colorem præferebant coruſcum, & pleræque vi- 
ridantem. Iſtud autem inſolens mihi viſum eſt, quod ad flammula- 
rum quarundam extremitatem talis perciperetur in aere motus ac vi- 
bratio ; tamquam ſi flammula adeo illic debilitata foret ut conſpicua 
eſſe deſineret. Præ cæteris autem admirabar, quod ex tali adamantis 
particula circumquaque ignis exiret, debiliter rutilans, ſicuti cum ful- 
men E longinquo coruſcare videmus. Quod quidem tam crebro in- 
tuente me accidebat, ut oculos avertere non poſſem niſi jam fatigatos. 

Verum tam jucundo ſpectaculo ſæpius frui decrevi, & fruſtulum 
iſtud adamantis, donec ſponte a vitro decidat, microſcopio applicatum 
relinquere. Neque enim ope glutinoſæ alicujus materiæ affixum eſt 
vitro: niſi quod vitrum, antequam illi fruſtum adamantis affigerem, 
humore anhelitus mei irroraſſem. 

Cum tam grato ſpectaculo ſolus frui non vellem, quæ modo relata 
ſunt legenda dedi amico cui & microſcopium in manus tradidi. 
Cumque poſt aliquantum moræ requirerem ; nonne omnia deſcriptioni 
mem convenire comperiret; ille prorſos convenire reſpondit, & ad- 
mirationem ſuam ſuper ſpectaculi inſolentià confeſſus eſt. 


Porro 
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Porro cum fruſtulum quoddam adamantis adhuc microſcopio ap- 
plicatum eſſet, cujus particulas, lamellarum modo ſibi incumbentes, 
viſu dignoſcere poteram; haud abs re me facturum putavi fi lamellas 
iſtas delineari curarem, quæ hic denotantur per A BC. 

Deinde & aliud adamantis fragmentum microſcopio applicaveram, 
cujus lamellæ invicem ſuperſtratæ ſeſe oculis meis diſtinctiſſime offe- 
rebant; que hic deſignantur per DEF G HIK LM. In hac auteni 
figuri particulæ illæ five lamellæ, quæ per FG, F H, FI, FK, 
& L denotatz ſunt, reliquis aliquanto craſſiores eſſe videntur: verum 
itz particulæ ex pluribus lamellis invicem ſuperſtratis ſunt compoſitæ. 
In iſta vero fragmenti parte, quam inter DEF M exprimendam 
curavi, diſtinctiſſime apparent tenuiſſimæ laimelle, ex quarum congerie 
totum adamantem concretum eſſe pro certo habendum eſt. 

Inter hæc celebris quidam gemmarius ædes meas forte præteribat, 
quem ego ad conviſendum adamantis fragmen, ſicut microſcopio ap- 
plicatum erat, invitavi. Ille fragmen iſtud non ſine admiratione con- 
templatus, quaſdam ſe adamantum glebulas quæ ſibi inutiles eſſent mihi 
miſſurum recepit. Nec multo poſt bina mihi mittit adamantum frag- 
menta: item exiguum adamantem, ex arte quidem politum ſed ſor- 
didum, uti vocant, ſeu vitioſum. 

Cum ſingula ſingulis microſcopiis applicaſſem, primo fragmentum 
iſtud, quod per NOP QR denotatum eſt, delineandum curavi. 
Lineolæ quæ per totum hoc fragmentum excurrunt revera non ſunt niſi 
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lamellæ ex quibus adamantes conſtare modo dixi: & apertius conſpi- 


ciendas ſe præbent ad PQ. 

Cæterum ut eorum, quæ de hic adamantis glebulà five fruſtulo 
jam dixi, clarior atque diſtinctior fit perceptio; fruſtulum iſtud eũdem 
prorſus magnitudine exprimi juſſi, quam nudo delineatoris oculo, ſine 
microſcopu ope, offerebar : quæ vera fruſtuli magnitudo exhibetur in- 
ter 8 T. Iſtud autem tantillum fruſtulum ex tam multis tamque exi- 
guis particulis compoſitum eſt, ut qui non viderit capere haud poſſit. 

In altero adamantis fragmento, quod ejuſdem propemodum magni- 
tudinis erat, lamellæ dignoſci poterant: & pars illius circiter quinta 
conſtabat quinquangulo tam polito, tamquam ſi ex arte lævigatum 
fuiſſet, niſi quod illi affixus eſſet perexiguus adamas, qui . circiter 
quartam quinquanguli partem obtegebat; & uti clare viſu agnoſce- 
bam, etiam ex lamellis, ſive particulis lamellarum formam habenti- 
bus, concretus erat. 

Quantum ad perexiguum iſtum adamantem ; illum quidem ex arte 
politum, ſed ſordidum ſeu vitioſum eſſe dixi : ſordidos enim vocamus 
dum vel ſubflavi ſunt, vel rimis aut lineolis deformes : quamvis 
ronnullæ hujus adamantis rimæ atque lineolæ nudis oculis conſpici non 
poſſent; imo, adhibito etiam microſcopio viſum pene effugerent. 

Exiguus hic adamas erat quadrangulus : prope unum iſtorum angu- 
lorum, intra ipſum adamantem, varias vidi particulas ab invicem ſe- 

junctas z 
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Fig. 53. 
Fig. 54. 


Fig. 38. 


Fig. 56. 


inſolens mihi viſum eſt. Particularum 1 
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junctas, nift quod aliquantulum ſeſe 1 viderentur; quod initio 


arum maxima coloris er: 
ſubflavi, & altero circiter latior quam craſſior: nec ſplendore cedeba: 
vitro. Reliquis particulis variæ erant figure ; nonnullis etiam par 
ſplendor ac primæ: nec pauciores eſſe judicabam quam viginti; licet 


declineator tantum numerum non 1 06am 


Iſte conſpectus hanc mihi perſuaſionem induxit; quo tempore 


materia adamantum productrix vagabatur in aere, exiguas illas parti- 


culas, quæ itidem adamantes erant, priori quem dixi adamanti adja- 
cuiſſe: materiam autem adamantinam, quamdiu talis materia aeri in- 
ſedir, iſtam adamantum congeriem paulatim circumveſtiiſſe, & minores 
adamantes incluſi ſſe majori. 

Qua occaſione recordor complures me habuiſſe cryſtallos montanas 
ſiguræ ſexangule : in quarum nonnullis quaſi incluſæ jacebant figuræ 
quædam perexiguæ & oblongæ, coloris ſubcœrulei; ſed tam exiles 
ut, adhibito etiam optimæ notæ microſcopio, vix agnoſci poſſent. 

Porro iſtius adamantis, quem vitioſum appellavi, veram magnitu- 


d inem delineari curavi : quam expreſſam habes inter V & W. 


Deinde & perexiguos iſtos adamantes, qui in majorem adamantem 
incluſi exhibentur in icone 53, ſeorſum delineandos curavi; quos in 
icone 54 deſignatos vides per XZ AB C. Ubi per X YZ deno- 
tatur exterius adamantis latus, quod licet ex arte politum, ope tamen 
microſcopii conſpectum, colorem tam fuſcum preferebat. Per 
Z ABCD E iſti denotantur exiliſſimi adamantes, quos in majuſculo 
adamante velut incluſos latuiſſe præmonui. | 

Cum poſtea latus adamantis in icone 53 expreſſi, cui longe minores 
adamantes incluſos fuiſſe mox dicebam, ad microſcopium admoviſſem, 
adamantem iſtum variis foraminibus pertuſum eſſe comperi; quæ ego 
foramina tunc facta eſſe cenſut, quando latus illud poliebatur. Ita 
nimirum ut 8 quos dix1, adamantes loca illa prius inſederint, 


ſed poliendo delapſi foramina illa five puteolos produxerint, quæ fora- 
mina conſpicua ſunt inter FG H. 


Porro exiguum illum adamantem, inter V W in icone 53 expreſſum, 
in latus ſuum verteram; & ubi craſſiuſculus erat, novaculum illi ap- 
taveram, ut adamantem ipſum ictu mallei diffinderem: quod tamen, 
licet iterato tentanti, non ſucceſſit. 

Quare adamantem charta munda circumvolutum imponebam malleo; 
& alio malleo, crebrius tamen feriendo, diffregi. Poſtquam omnes 
diffracti adamantis glebulas diverſis microſcopus applicaveram; unam, 
quæ plures quam reliquæ lamellas oculis exhibere videbatur, delinea- 
tori effingendam tradidi, quæ denotatur per IK LM. Haud tamen 
poſſibile delineatori ſuit eũdem perfectione glebulam illam exprimere, 
qua ſeſe oculis conſpiciendam offerebat. 

Cum autem microſcopium cui fruſtulum illud iconis 56 applicatum 
erat, diverſum eſſet ab iis microſcopiis quorum ove alia * 
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fruſta delineari curaveram; delineator poſtremum hoc fruſtulum ei 
magnitudine expreſſit, quam ſine microſcopio conſpectum oculis 
offerebat: quæ vero fruſtuli illius magnitudo exhibetur inter NO. Ng. 57. 

Quædam ex his adamantum fragmentis, ope microſcopii conſiderata, 
jucundos præbebant conſpectus: quos etiam nonnullis talium rerum 
ſtudioſis exhibui. Illis autem jucundiſſimum erat in uno adamantis 
fruſtulo tam multiplices agnoſcere partes: imprimis etiam quod la- 
mellæ ex quibus adamantes concreti ſunt in duobus adamantum fru- 
ſtulis valde diſtincte poſſent internoſci; nempe dum lamellæ iſtz juxta 
ductum longitud inis oculis objiciebantur. Fr 

Exinde ſtudium meum converti ad examen cryſtalli cujuſdam mon- 
tane, ſex lateribus præditæ, cujus longitudo circiter reſpondebat 
latitudini duorum digitorum, craſſitudo vero minori digito. 

Cryſtallum iſtam in complura fruſta confregi, & fruſta microſcopiis 
applicavi; diſquirere volens num & illa ex ſuperſtratis ſibi lamellis 
compoſita eſſent: qua ratione adamantes magnitudinem ſuam adep- ; 
tos eſſe dixi. Sed, tametſi perquiſitionem iſtam ſæpius iteraverim, 
ne tantillam quidem lamellam in 1s deprehendi. Iſtud autem in cry- 
ſtallis, quas quidem prez manibus habebam, plerumque animadverti, 
in omnibus earum lateribus, quæ numero ſena erant, tranſverſas pro- 
tendi lineolas, alias aliis ſitu ee ſuperiores; tamquam fi Illic, 
increſcentibus cryſtallis, ortæ productæque fuiſſent: qua ſuper re, 
quantumcumque cryſtallorum numerum ante conſideraverim, atque 
confregerim, numquam ipſe mihi ſatisfacere 2 

VI. 2. Tur following account of the diamonds lately found in of the dis- 
Brazil, I had from a gentleman newly come from thence. Near wondt lately 
the Prince's town, capital of the county do Serro do frio, belonging _ — _ 
to the government of the gold mines, there 1s a place called by the * 
natives Cay the merin, where they uſed to dig gold for many years, Sarmento. 
as they alſo did from a ſmall river called do Milho verde. The 1-421: 5. 199. 
miners turned up the ground and ſands of the banks of the ſaid river to . &c. 731. 
extract the gold therefrom, and by ſo doing found ſeveral diamonds, 
which then they did not prize as ſuch ; and though ſome of the 
miners kept ſeveral ſtones for their figure and curioſity, yet in length 
of time they neglected and loſt them, till in the year 1728 a miner 
lately come to work there, and better ſkilled, judging them to be 
diamonds made experiments upon them, and finding them really fo 
began to ſeek for them in the ſame ground and ſand, where the for- 
mer miners had ignorantly left them. 

After they had thoroughly examined the places aforeſaid, they 
began to ſearch for them in the river itſelf, and do actually find dia- 
monds there, but with more trouble and difficulty ; for in the for- 
mer places they found them together among the earth and ſand, as they 
lay; but in the river, as the ſand is more diſperſed, they lie farther 
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Experience and common reaſon teach them that theſe diamonds 
are not the natural product of the place where they now are found, 
but brought thither by the current of the water from ſome other 
place, which they are uſing all poſſible diligence to find out. They 
have. not yet diſcovered it ; but their hopes are very much encourag- 
ed becauſe there are in the neighbourhood ſeveral mountains where 
nothing 1s to be ſcen but ſolid rocks of fine cryſtal, 

The diamonds that have been found are commonly from one grain 
to ſix carrats, ſome larger, and among theſe one of forty-five carrats. 

The colour, ſolidity, and other properties are the ſame as the oriental 
ones: only it was obſerved that theſe diamonds which lay moſt expo- 
ſed to-the air and ſun weremore ſcurfy, and ſo loſt more in poliſhing 
than the reſt, 

'A deſcription VII. In fummis Grimſulæ jugis, paucis abhinc annis detecta eſt, 
of ſome cu nunc exhauſta, in ſaxo medio cryſtallorum vena, quibus nec majores, 
yu mn 7. nec puriores, vidit forte orbis. Maxima earum pars ad 60 circiter 
— centenarios in manibus eſt D. Friſching paſtoris Haſleani, venales om- 
zo Sir Hans nes, fed pretio, ut ex ſequentibus patebit, haud vulgari, quod forte, 
e Bart, præter puritatem, excuſat rara magnitudo. Præcipuarum en quam 
45 * nuper ab ipſo expetii poſſeſſore ſeriem ! 

um. 1. Duorum vel 24 centenariorum, longa 2 ped. 9+ dig. 

Peripheria 3 ped. 73 dig. Iimpidiſſima, hexagona. Pretium libre 

I * udov. 1 1 Wa 
um. 2. Pondus 1361b, longit. 2 ped. 3 dig. Peripheria 2 ped. 
dig. Purpuras quaſdam habet ad marginem, puriſſima — 
retium libræ 1 Ludov. aur. 
Num. 3. Pondus 135 lb. longit. 2 ped. 4 dig. Peripheria 3 ped. 

2 dig. limpidiſſima, excepto apice ; pretium libre 4 Floren. 

Num. 4. Pondus 961b. longit. 2 ped. Peripheriaz ped. 9g dig. pre- 
tium idem. 

Ita deſcendendo pergit ad 10 librarum pondus, qualitatis, propor- 

tionis, pretii varii. 
Acurious piece VIII. H&c ovalis ferme fed compreſſæ erat figurz, & magnitudi- 
of amber en- nis que in icone fig. 58. adjuncta exprimitur, quartam unciz partem 
cloſing the leaf craſſitie æquans, illus generis quod falernum, a ſimilitudine vini, ſa- 
> ii lutatur ſuccinum, & quidem ſatis perſpicua & pura, neque vel leviſ- 
Breynius. ſima fraudis macula conſpurcata. Incſudebat per totam ejus mediam 
» 395. f. 154+ longitudinem exporrectum folium aliquod botanicis pennatum, qui- 
Aug.&c.1726 buſdam etiam alatum, quamvis minus recte, diftum 3 quod eleganti 
— ſane ſpectaculo, obſcurum quidem, ſed aureo colore coruſcans, à re- 
flectione & refractione radiorum luminis, oculis ſpectantium clare ſeſe 
offerebat. Folium hoc non integrum ſed utraque extremitate mutila- 
tum erat, ut ipſa indicat figura, quinque conſtans foliolorum oblongo- 
rum utrinque non nihil acuminatorum paribus ſ. conjugationibus, 
quorum quædam erant ex parte exeſa et mutila, in * communi 


pue 
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æque fere à ſe invicem diſtantibus. Situm erat in plano horizontali, 
quod in eo foliorum genere familiare eſt, præterquam quod foliola 
obliquitate aliquantulum ab eo deflecterent; nequaquam vero conjuga- 
tiones foliolorum decuſſatim poſitæ vel ullo modo videbantur, quod 
in foliis quæ conjugata botanicis dicuntur ſemper obtinet; ut adeo 
folium hoc ex compoſitorum pennatorum genere eſſe nullum mihi re- 
ſtet dubium. Cujus autem exacte ſpeciei fit determinare vix licet ; 
quia multz ſpecies hujus familiæ folus veſtiuntur ſibi adeo ſimilibus, ut 
etiamſi recentia difficile ſit à ſe invicem diſtinguere; accedit quod nec 
venulæ foliolorum vel oculis microſcopio armatis appareant, utpote 
quæ a ſuccino olim liquido obliteratæ & quaſi incruſtatæ erant. Quam 
proxime autem accedit ad folium ſecuridacæ ſecundæ Cluſii, ſ. coro- 
nillæ herbaceæ &c. Tournefortii, que in dumetis Pruſſiæ ſatis fa- 
miliaris eſt. Ab altera parte inter bina foliola aranea ſatis clare conſpi- 
citur; ab altera vero parvula muſca, ſed hæc nonnifi oculo lente armato. 

IX. 1. ANIMALCULA quævis, inſecta, piſces, cochleas & conchy- An account of 
lia, fructus quoſcunque, arbores, ſemina, & herbas in lapides abire an human be- 
& in ſaxeam mutari duritiem, experientia quotidiana & innumeræ res 4y found in 4 
lapidea rigiditate aſperæ paſſim obviæ teſtantur. Hæc petrificatio, 3% 7% len. 
ſ. ſolidum in lapidem transformatio, originem ducit a tenuiſſimo ha- —_ Leyel. 
litu calcario, aut alio calce gravido minerali vapore, qui ſe fumi inſtar 1.354. p. 136, 
in animalium quorumvis & deer poros 1ngerit, ſedem ibi figit, J. &cc. 
ac vi ſubſalſæ duritiei lapideſcere cuncta cogit. Neque enim aliunde 
arceſſenda eſt cauſa cur pleræque ſic dictæ petrificationes in montibus 
inprimis calcariis, aut etiam terra ubi lapis calcarius effoditur, in con- 
ſpectum prodeant & ex 1s eruantur. 

Veram hancce & ſolidam mutationem imitatur alia, ſed rudior & 
imperfectior & quæ mutationem mentiatur, petrificationis ſpecies in- 
cruſtatio dicta, quam efficit ſaxea in ſubtilem viſcum ſoluta ſubſtantia, 
qui occurrentium corporum ſuperficiei tenacius ubi adhæſit lapideam 
is cruſtam paulatim induit; haud ſecus ac fruges variæ, ſemina, cor- 
ticeſque condiri ſaccharoque induci ſolent. 

Porro varia etiam ſalium genera, alumen puta, ſal culinare, & vi- 
triolum, ſimili donata virtute deprehenduntur. Hæc corpora quidem 
non in ſolidum convertunt lapidem, ſalſitudine tamen ſua & conſtrin- 
gendi vi obvia quævis ita condenſant & indurant, ut nativa poſita 
mollitie in lapideam duritatem deflectant. 

Vitrioli autem, inter omnia falium genera, vaporem proclivem max- 
ime & idoneum eſſe ad duritiem rebus quibuſcunque modo con- 
ciliandam, alia ut præteream, varia probant hominum membra, ma- 
nus, pedeſque, quæ fodina Fahlunenſium cuprea, in aqua vitriolo 
fœta ſubinde occurrentia, præbet conſpicienda; quæque vigore ac in- 
ſita facultate vitrioli adeo induruiſſe patet ut putredinis neſcia corrup- 
tionem omnem morentur. 

Illuſtre inprimis hujus veritatis documentum dedit ibi repertum haud 
ita pridem 9 cadayer, ante 50 Circiter annos _ ruina 
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obrutum contumulatumque: ſed quod erutum integrum ac, ſive carnem 


ſive cutem reſpicias, mutationis omnis expers comparuit, præterquam 


quod corneam contraxiſſet duritatem. 


Anni 1719 menſe Decembri, cum Wrediani putei cuniculus i in 
alium d agendus ducenduſque eſſet, in hoc puteo 82. orgyias pro- 
fundo, in rupis ipſius confinio I, ſub aqua & 5 orgyiarum ruina, de- 
functi hominis corpus in conſpectum venit. Utrumque crus cum 
brachio dextro & capite avulfa petrz moles contuderat : facies vero 
corpuſque reliquum cum veſte integra plane & intacta cernebantur ; 
habituſque totus viri collariæ ſaſciæ ora extrema, ſiniſtræ manus ope, 
os obturantis is erat quem litera & exhibet. Crumenã quam gerebat 
pyxis ex orichalco oblonga, pyxide vero tabaci condebatur fruſtulum, 
utroque illæſo & integro z ductitium autem ferrum, quo ad pyxidem 
annecti operculum volvique ſolet, aqua tincta edaci vitriolo totum ab- 
fumſerat. Caro hominis cutiſque aſperæ licet & duræ palpantibus 
viderentur, non tamen lapidis ea erat durities, ſed corneæ aut ungulinæ, 
etiam ſpecie, ſuppar, quippe quæ cultro cederet ſcindique poſſet. 
Poſt extractum tumulo fodinaque corpus, diligenti examinatione 
quæſitum eſt ecquis eſſet qui agnoſcere poſſer defunctum, aut quando 
periiſſet ſcire ? cum Magnus Johannis, metallicus quidam, probe illum 


- a ſe de facie, quippe quæ lineamenta omnia illibata ſervet, agnoſci, 


idque coram conſeſſu metallico profiteretur ; ſubjungens etiam nomen 
vocatum eum aicbat Matthiam Iſraelis, alias, ob proceriorem paulo 
ſtaturam, Matthiam Magnum ſeu Proceram. Succurrit porro Mat- 
thiam hunc Iſraelis, poſtquam anno 1 670 & tempore quidem autumnali 


ſolus capſula vectus deſcendiſſet in fodinam, deſideratum dubi 


rocul ruina ſuffocatum fuiſſe. Dictis fidem fecere idem affirmantes 
Ericus Michaelis Prætor metallicus & Ericus Petri reſtiarius. His 
accedebat vetula quacum vivus adhuc Matthias ſponſalia contraxerat, 
quæ veteris & jam reviviſcentis amoris jure exanime corpus ſibi con- 
cedendum aut terræ ſaltem mandandum poſtulabat. Aderant & alii 
plures illum qui agnoſcerent & narrationis hujus veritatem confirma- 
rent. 

Quadraginta novem adeo annorum ſpatio, ab anno videlicet 1670. 
ad annum 1719. ſub terra delituerat Matthias hicce Procerus, e 
in lucem protractum, in perpetuam rei memoriam, vetus ædes fo- 
dinæ publica excepit : in qua hodieque integer, & tam quod ad veſti- 
mentum & lintea quam carnem, cutem, capillum, & ungues incor- 
ruptus fœtoriſque omnis expers oculis intuentium ſiſtitur; ſolo aquæ 
vitriolo abundantis miniſterio exſiccatus & contra putredinis vim mu- 
nitus. 

Ex fideli hac certaque, quantum quidem ex loci ipſius incolis hau- 
riri potuit, notitia haudquaquam petrificatum cadaver hoc aut in la- 
pidem mutatum, ſed aquæ tantum vitriolo ſcatentis beneficio indura- 
tum eſſe liquet. Quid quod vitrioli naturæ & ingenio magis nil quam 
ejuſmodi petrificandi vis repugnat : quippe quod nil unquam in ſax- 
. um 
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um convertat; tenuiſſimi vero vaporis vegeto motu omnia perrum- 
pat, ſtringat, ac a putredine interituque tueatur. | 

IX. 2. Ex hominum diluvio "5 41-015 et genere paucæ ſuper- Part of 2 ha- 
ſtites ſunt reliquiæ. Neque ego hactenus in numeroſa ſatis collectione * Skeletons 
plures habui quam binas dorſi vertebras, atronitentis ſplendoris, pe- — 5 Pac 
trefactas. Nunc autem, «yay myy muſeolo meo illatum eſt la- uchzer t© Sir 
pidi fiſſili Oeningenſi immerſum Agi4ayzy omni attentione digniſſi- — 
mum, in quo diſtincte cernere licet, non vagæ imaginationis ſimulacra, Ig 32 
ſed capitis humani a quovis alio animantium genere diſtinctivi partes & c. 126. 
benè multas reapſe reſiduas, cranii ambitum, os frontis, oſſa ſincipitis, 
occipitis, orbitam oculi, baſeos cerebri & medullæ oblongatæ A&Lavre, 


prominentiam interiorem oſſis occipitalis quæ cerebelli lobos ſeparat, 
colli vertebras numero 7 partim denudatas partim lapideo cortice tec- 
tas, & eſt hæc veluti orthographica ſectio poſterĩoris capitis partis. 

Sed inde ex quo monumenti hujus fui potitus novus ex dicta lapi- 
cidina advolavit hoſpes, carior tanto quia eſt ex rariſſimis, omnia ſe- 
cum portans, priorem vincens & magnitudine, & ætate, & curioſi- 
tate. Adſunt nempe in dicto fiſſili lapide demerſa, ex hominis adulti 
ſceleto ejuſve ſtructura anteriore, peripheria oſſis frontalis, os jugale, 
orbitzz oculorum, cranii tabulæ cum diploe, veſtigia foraminis infra- 
orbitalis deſtinati pro tranſitu nervorum quinri paris, reliquiæ vel ip- 
ſius cerebri vel duræ matris, oſſa cribroſa & ſpongioſa, os vomeris 
naſum diſterminans, oſſis quarti maxillaris portio quæ genas conſtituit, 
naſi reliquiæ, maſſeteris portio, ſectio orthographica tranſiens per 
apophyſin condyloidem maxillæ inferioris ad angulum uſque hujuſ- 
dem maxillæ, vertebræ in continua ſerie numero 16, pleræque cum 
proceſſibus tranſverſis, claviculæ dextræ extrema portio quæ ſcapulæ 
nectitur, ſiniſtræ media portio lapide tecta. Ex qua ſceleti propor- 
tione Judico integram hominis ſtaturam fuiſſe eandem quæ incirca mea 
eſt, 534 pollicum Pariſienſium. 

X. Taz following paper is extracted from a book entituled, Dominici of earch- 
Bottoni de immani I rinacriæ terræ motu idea hiſtorico-phyſica. It con- 1 
tains an accurate hiſtorical account of the ſeveral violent earth-quakes . my oo 
which happened in Sicily, inthe years 1693 1694, and 1717, interfverſed 22 
with philoſophical digreſſions concerning the cauſes and effects of Scheucher. 
earthquakes in general. I ſhall be particular as to the former, which 2.284. f. 181. 
is the moſt material, as well as the moſt curious part of the book ; 7, &c. 
avoiding however with all poſſible care an unneceſſary repetition of ee” 
what hath been already mentioned in another account of thoſe two 
dreadful ſuccuſſions, which happened the gth and 10th of Jan. 1693, 
written by Vincent. Bonajutus a Sicilian nobleman, communicated b 
the late learned Marcellus Malpighius, and inſerted in the Phil. 

Tranſ. No 207. p. 2. T Vol. 11. 

The ſummer Kaba in 1692, was exceedingly hot and tempeſtuous, P. II. C. 111, 
with frequent thunders, lightnings and rains. About the middle of 5 ü. 


Sept. 
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Sept. fell ſuch profuſe ſhowers that all the rivers encreaſed ſo as to 
overflow their banks in ſeveral places, and cover large tracts of ground 
with water. I his joined to the continual blowing of foutherly winds 
during che autumn put the inhabitants under great apprehenſion of 
future miſchiefs. And indeed, the diſaſtrous fate which befel Sicily 
about the beginning of 1693 too manifeſtly proved that this ominous 
fear was no way groundleſs. For on Jan. 9, about the 5th hour 
(according to the Italian way of counting) after a warm, ſerene, and 
calm day, the earth began trembling all of a ſudden, chiefly about 
Catania and the neighbouring places, which continued as long as one 
would be in ſaying the Lord's-prayer. This firſt ſhake was accom- 
panied, as NE happens in earthquakes, by a hollow, thundering 
noiſe, and ſucceeded by another ſmall trembling obſerved only by 
ſome few people on the 10th, early in the morning. Theſe two ſuc- 
cuſſions though violent —_ were buta prelude of the third, which 
happened the 11th of the ſame month at four of the clock in the 
afternoon ; of which the apprehenſion was ſo much the greater, be- 
cauſe all the 1oth and 11th, between the firſt and third ſhake, the air 
was more than uſual dark and cloudy. This laſt was ſtupendous be- 
yond human imagination, and it would bea taſk too difficult = the ableſt 
pen to deſcribe all its dreadful effects; the violent toſſing and dancing 
of the earth; the hollow, thundering noiſe threatening the whole 
iſland with entire diſſolution; the fiery eruption of the burning Ztna 
throwing out a prodigious quantity of flames, ſtones and aſhes ; the 
terror and confuſion of the diſtracted inhabitants running up and down 
the ſtreets, uncertain where to provide for their ſafety or eſcape the 
fury of all the raging elements which ſeemed to have conſpired their 
ruin. There was ſcarce one place all over the kingdom left without 
ſome 1 misfortune, Catania, Syracuſa, Agoſta, Meſſina, Noto, 
Raguſa, Leontini, Ibla, Chiarumonte, Carleontino, Caltagirone, 
Soctino, Francofonte, Bontello, Militello, Occhiali, Aydono, Mo- 
tica, Maſcali, were all if not entirely deſtroyed at leaſt miſerabl 
ſhattered, many churches and ſtately building in ſeveral parts of the 
country violently thrown down, and above 60000 inhabitants buried 
under the ruins, of which about 16000 periſhed at Catania only, 

In many places the earth gaped prodigiouſly. Such an opening was 
obſerved near Meſſina in the very bottom of the ſea ; another near a 
village called Botto d' Aceto, 250 paces long and near 8 palms broad; 
another at Caltaniſeta near the Jeſuits college, 2000 paces long and 2 
palms broad; another at the top of a hill near Leontini; full wide 
enough to hold a man ; another upon the road between Catania and 
Leontini, which ſwallowed up ſome mule-keepers then happening to 
travel that way, together with their mules and whole baggage, 
with a great many more of leſs conſideration. 
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Out of all theſe openings ſprung forth a great quantity of water 
which drowned the ent places. This wie 4 in ſome 
places hot, with a ſtrong ſulphureous ſmell, which laſted even after 
the earthquakes were over and induced ſome of the inhabitants, not 
without ſucceſs, to make uſe of it in curing of ulcers and other cuta- 
neous diſeaſes, for which chiefly a hot well near Lazaretto became 
very famous. Out of ſome of theſe gapings of the earth iſſued a 
thick ſtench and ſmoke very noiſome to all the neighbourhood. This 
happened, amongſt other places, upon a mountain called S. Theodor, 
as alſo near Mena. Near Agoſta it was preceded by a ſulphureous red 
flame. | 

Juſt at the time of the ſecond ſhock the ſea retired from the land 
all along the coaſts, leaving its bottom bare for a conſiderable diſtance, 
and in a few minutes returned again with great fury overflowing the 
ſhores. By this accident the Malteſe gallies lying at anchor in the har- 
bour of Agoſta were in danger of being loſt; for the ſea ſunk down all 
of a ſudden ſo that they came to fit almoſt upon the ground, and 
immediately after boiled and ſwelled up again with ſo great an emo- 
tion that they run the hazard of having their cables broke and being 
driven aſhore. 

It ſeemed that the earth itſelf was in ſome places conſiderably 
lowered, and the tops of the mountains depreſſed. Of this they had 
a remarkable inſtance at Paternione. The hills between this city and 
the ſhore hindered it from oodles = view of the ſea, which ſince the 
earthquake diſcovers itſelf towards the eaſt very plainly. 

In other places the earth actually ſunk down and inſtead of it ap- 

red great lakes, ſome of which were large enough to become na- 
vigable. By the breaking forth of ſuch a lake between Noto and 
Syracuſa, a large piece of ground was tranſported for about 50 paces, 
where it now ands as firm as if it had always ſtood there. | 

The looſening and fall of two great rocks between Terula and 
Caſſero is already ſufficiently deſcribed in the abovementioned account 
of S. Bonajuti : ſuch looſenings and throwing down of rocks 
happened every where up and down in the country to the great terror 
of 2 neighbouring people. The ſame has alſo been obſerved, accord- 
ing to Kircher and other authors, in ſome earthquakes in the kingdom 
of Naples. Two very high rocks near Ibla, with all the trees grow- 
ing thereon, were by the violence of the fall quite inverted, ſo that 
the top ſtood upon the ground. 

About two miles from Mena lies a lake full of bituminous, 
ſulphureous and cumbuſtible matter, formerly famous under the title 
of Lacus Palicorum. Upon this lake there was obſerved, about a 
qt of an — 1 the ſecond ſhock, 4. great red _—_— 1 — a 

ery column of about chree yards perpendicular height, which durin 
the earthquake ſuddenly diſappeared, P 
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At Agoſta the misfortune was ſo much the greater, becauſe; be- 
ſides all the dreadful effects of the earthquake itſclf, the powder- 
magazine in the caſtle by ſome ill accident, and perhaps by the vio- 
lent fall and ſtriking together of the ſtones of ſome ruined buildings 
(or by the breaking out of ſome ſubterraneous flame) unluckily took 
fire, whereby the whole caſtle was blown up with ſuch fury that ſome 
of the ſtones were carried as far as the iſland Thapſus, which 1s near 
eight Italian miles diſtant. By this accident periſhed 1840 inha- 
bitants. 

There remains ſtill one thing worth obſerving, and that is the v 
riſe and progreſs of this terrible ſuccuſſion. It aroſe in the ſouth, and 
proceeded from thence towards the north. For it was firſt obſerved in 
the iſland of Malta; then in the ſouthern parts of Sicily; and laſt, 
always with ſome difference as to the time, in its northern parts. But 
the 0 were leſs violent the more it approached to the north. For 
the reſt, it extended itſelf ſo far that not only the iſland of Malta, 
but alſo Calabria and ſome parts in the kingdom of Naples felt its 


fury. | 

Nor was this the end of our miſeries: for the earth continued 
trembling during the whole year 1693. In the remaining part of j - 
nuary, and from that time to the beginning of the ſummer, the ſhakes 
came ſtrong and thick, with hollow terrible noiſes and frequent 
eruptions of Etna. The moſt conſiderable were obſerved Feb. 15, 
in the morning; March 1; March 18 at one o'clock; May 10; 
May 26 in the morning. Towards the end of the ſummer the ſhakes 
were obſerved to loſe a great deal of their force, and Etna 
to throw out flames and aſhes in leſs quantity, when on the 4th of 
September this ignivomous mountain, having been ſome days before 
very quiet, trembled and cracked all of a ſudden with a noiſe as if 
ſome thouſands of cannon were fired all at once. This was ſucceeded 
by a new opening about 1000 paces diſtant from the old mouth, out 
of which immediately iſſued a thick ſtench and ſmoke followed by a 
great flame. It opened alſo in two other places with the like noiſe 
and eruption of ſmoke and fire Sept. 25, 1693, and Apr. 1, 1694. 
After that time the ſhakes became ſenſibly weaker and weaker, and at 
laſt entirely waſted. | 

The earthquake which happened Apr. 22, 1717, early in the morn- 
ing was much the ſame with the former, though far inferior as to the 
degree of violence. 

Concerning the cauſes and effects of earthquakes in general he ob- 
ſerves, that ſuch countries as abound much with foſſil-coals, as Eng- 
land, ſome parts of Germany, and Sicily itſelf, are more ſubject to 
tremblings of the earth than any other. 

That peſtilential and other dieſes which frequently follow great 
earthquakes are rather to be aſcribed to noxious and infected mineral 


effluvia, 
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effluvia, which upon ſuch an occaſion iſſue out of the earth through 
the ſeveral openings, than to — of the dead bodies which 
periſned in the earthquake were buried under the ruins of de- 
ſtroyed buildings. 

hat amongſt the minerals hidden in the intrails of the earth 
ſome are combuſtible, ſome not; that of the combuſtible ones, 
as ſulphur, bitumen, alum, vitriol, ſalt- petre, &c. ſome take 
fire quicker than others; that ſome as coals, are with greater aifficflty 
to be inflamed, but keep the fire ſo much the longer; that the heat 
and ſulphureous ſmell of the waters which broke firſt through the 
openings of the earth probably depends upon the mixture and fermen- 
tation of ſome of theſe minerals. 

That Baccius, Kircher, and others, who draw the origin of the 
abovementioned ſulphureous lake near Mena and of 2 in 
other places from the ſubterraneous cavities of Ætna, are much in the 
wrong, there being not the leaſt neceſſity of its being derived ſo far, 
ſince the country every where abounds with combuſtible minerals 
which rather ſeem to entertain and nouriſh the fiery eruptions of 
Etna than to be occaſioned by them. 

That the ſea's retiring from the ſhore and ſinking down is the leſs 
to be wondered at, ſince there are many examples in Yiſtories of whole 
towns and iſlands ſwallowed up by it. This misfortune befel, ac- 
cording to Pliny, Tyndarida, ly a famous city in Sicily. 

That in all probability Sicily itſelf, which, by the teſtimonies of 
many, both ancient and modem authors, appears to have been for- 
merly annexed to the continent of Italy by a ſmall neck of land be- 
tween the cape of Meſſina and the lower parts of Calabria, was ſepa- 
rated from it by ſome violent ſuccuſſion of the earth. 

That tna, far from being the cauſe, as ſome imagine, of the 
earthquakes which ſo often deſolate the kingdom of Sicily, ſeems 
rather to have been created in order to ſecure this iſland by its fiery 
_eruptions from more frequent misfortunes. | 
That contrary to what Ariſtotle and ſome others aſſert, ſolid and 
rocky places receive infinitely more damage by earthquakes than 
looſe, ſandy grounds. This appears by theruins of Catania, Leontini, 
Agoſta, Syracuſa and Noto, which were all built upon a ſolid ſtony 
ground, whereas Meflina though every where undermined by ſubter- 
ranean cavities was abundantly leſs en. 

His opinion about the cauſes of earthquakes is, that the earth is 
ſhaken by the violence of ſubterraneous fires occaſioned by the fermen- 
tation of the combuſtible minerals hid in its entrails, that the effects of 


earthquakes may in all regards be compared to the effects of mines, 


and that the cauſes of thunder, lightning and winds may be derived 
from the ſame principle. 


Vor. VI. Pax II. U XI. J. 
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An accountof XI. J. Ropinson, maſter of a ſmall pink-ſnow called the Richard. 
fed _ = and Elizabeth from Piſcataqua in N. Rene, arrived at Tercera. 
ſea in 1920, Dec. 10, 1720, near which iſland he ſaw a fire break out of the ſea, 
"By Tho. For- The Governor hired him to go with the ſaid veſſel to view it, and 
ſter, % 10 ſent on board ſixteen ſailors and two prieſts. His account of it is as 
++ nag 3 follows. Dec. 18 we got under fail at 12 o'clock at night, and ſtood. 
June, &c. from Angras S. E. The next day at two o'clock in the afternoon 
1732s we made an iſland all fire and ſmoak, bearing S. E. from Tercera, 
dißtance 17 leagues: we continued our courſe *till the aſhes fell on our 
deck like hail or ſnow all night. We bore from it, the fire and ſmoak 
roared like thunder or great guns. At break of day we ſtood to- 
wards it again: at 12 o'clock we had a good obſervation two leagues 
ſouth from it. We failed round it, and ſo near that the fire and 
matter it threw out had like to have done us damage : in which con- 
ſternation we all betook ourſelves to prayers, being in danger of driv- 
ing aſhore, till a ſmall gale at S. E. ſprung up and carried us clear 
to our great joy. The breeze was accompanied with a ſmall ſhower 
of rain which cauſed a great duſt to fall on our deck; with the ſaid 
breeze we ſtood away for Tercera. The Governor informed us that 
the fire broke out the 2oth of Nov. 1720, in the night, and that the 
prodigious noiſe it made cauſed an earthquake which ſhattered down 
many houſes in the town of Angra and places adjacent, to the great 
terror of the inhabitants. We took ſeveral draughts of the iſland at 
ſeveral bearings in our failing round, of which I have ſent you a 
copy. Prodigious quantities of pumice-ſtanes and half-broiPd fiſh 
were found floating on the ſea for many leagues round the iſland, and 
f abundance of ſea- birds hovering about it. 
A large ſhoal XII. 1. Ax acquaintance of mine informed me, that in his paſſage 
. from Cadiz to London the latter end of April 172 1, he obſerved the 
on the ſex. by ſea from Cape Finiſterre, almoſt to the chops of the channel to be 
tze ſame to the covered with, pumice-ſtones, ſome of which he gave me. 
ſame.ib.p.xot., XII. 2. In the Lyell, Charles Small commander, bound to India, 
boats = on the 22d of March 1725 at noon, being in the latitude of 35* 36/S. 
By Jo. Dove and longitude 4% W. with variation 3* 167 W. we diſcovered 
zoDr. Halley. ſeveral pumice-ſtones on the ſea ; but not expecting any ſuch thing 
1.402. f. 44+. at that diſtance from the land, (the Iflands Triſtan d' Acunha being 
Apr e$e4728. the neareſt, which 1 judged to bear from us W. e 10” S. Diſtance 
186 leagues) we were in diſpute what it might be ; when about 
I, p. m. we took upa piece in a bucket, the ſhip going then but three 
knots. Towards night it was ſpread all. round us as far as we could 
ſee : the wind being: variable from N. by E. to E. we ſtood to the 
eaſtward: towards morning the wind veering to the northward, we 
ſteered E. S. E. The pumice-ſtones were very thick, in drifts lying 
N. N. E. and S. S. W. and extended out of our ſight at the maſt's 
head, encreaſing as we ran to the eaſt ward To the 23d at noon I made 


Our 
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cur courſe S. 389 307 E. Diſtance 76 miles: latitude by obſervation 
36 35! S. longitude 324 W. from the meridian of London. 

On the 24th, clear weather and freſh gales variable from N. E. 
by N. to N. by W. with a long ſwell from the eaſtward. We con- 
tinued our courſe E. S. E. 140 miles, the pumice-ſtones being thicker ; 
ſo that from yeſterday noon ' till four this morning, ſome of the drifts 
were about a cable's length broad, and ſo thick that we could ſcarce 
ſee the water between them; and there was much the ſame breadth 
between the drifts, with ſeveral pumice-ſtones interſperſed. To- 
wards noon I found the pumice ſomewhat thinner : latitude 37 33“ 

S. and longitude 12 4/ W. . 

On the 25th from noon ' till two this morning, had a freſh gale at 
N. and N. by E. afterwardslittle wind from W. to N.W. with a N. E. 
ſea : we ſteered E. by S. 101 miles. In the evening the drifts were near 
as large as above, but towards morning decreaſed much ; ſo that 
about noon we were clear of theſe pumice-ſtones, ſeveral of which 
were as big as a man's head. We have failed 317 miles ſince we firſt 
diſcovered them, They lay juſt in the track for ſhips outward bound, 
and we have no account of them before; but all the ſhips that went 
out the fame year, and ſince, if they went fo far to the ſouthward, 
have fallen in with them. In the morning we tried the current, but 
found none: and no ground at 130 fathoms. At noon latitude 
37* 541 S. longitude o 38“ E. The following evening variation 
6* 12! W. At noon I judged Triſtan d' Acunha then bore from us 
W. 3* 39/ N. diſtance 256 — 2 ſuppoſing it to lie in latitude 
37 5! S. and longitude 155 38 W. 

XIII. Tuis ſubterraneous fire was firſt taken notice of on the 2d 4 ſpecies of 
of Aug. 1726, in a marſhy field ſituated in the pariſh of Flinx-hill, /»bterrencons 
about ten -or twelve miles S. W. of Canterbury. fre in Kent, 

It began on the fide of a little brook near the water, and continued E. Mali 
to burn along its bank without ſpreading much for ſome days. After- 7 Dr. Jurin. 
wards it appeared on the other ſide, and extended itſelf the ſpace of »: 399- P. 305. 
ſome acres over the field, conſuming all the earth where it burnt . *c- - 
into red afhes quite down to the ſprings 3 which in moſt places laß 
four foot or more deep. On September 24 I went to ſee it and found 
it had conſumed, as well as I could gueſs by my eye, about three 
acres of ground. | 

It then burnt in many places and ſent forth a great ſmoak and 
ftrong ſmell, very like that of a brick-kiln. ' It never flamed but 
when the earth was turned and ſtirred. For ſome ſpace: round where 
it was burning the ground felt hot, though the graſs ſeemed no more 
parched than might reaſonably be expected from the dryneſs and heat 
of the ſeaſon. I cauſed it to be turned up in ſeveral places, and 
found the earth hot and wet near four foot deep, and much hotter 
about two foot than near the ſurface. | 
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When this earth was expoſed to the air, though it was very moiſt 
and not hotter than you might eaſily bear with your hand, the heat 
encreaſed ſo faſt that in a 2 minutes it was all over on fire, like 
phoſphorus made with allom and flour. I took ſeveral pieces of 
the earth before I was able to bring one away, becauſe of its 
firing; one piece, in particular, I gave to my ſervant, which 
firing in his pocket had almoſt burnt its way out before it was per- 
ceived. 

The ſoil of the field is of the ſame nature with that they make 
turf of in Holland; the ſurface of it is always wet, except in ex- 
treme dry ſeaſons. This year it was ſomewhat more parched and 
harder than uſual. | | 

I believe, from what has been related, it is not more difficult to 
account for this fire than for thoſe which often happen in hay-ricks 

| when the hay is ſtacked before it is thoroughly made. 
A ſhock of an XIV. 1. I AM informed that a ſhock of an earthquake was felt 
earthquake in very ſenſibly at a farm on a hill called Skeat-hill, about eight miles 


— #4. ſouth-weſt from Dartford: and the ſame morning a piece of ground 


Barrell zo Sir in a meadow in Farningham, about five miles ſouth of Dartford, fell 
Hans Sloane jn, ſo as to leave a pit about eight or ten foot broad and near as 
Bar.ib,.395- deep; and 8 on the fame level with the river it was (when ſeen 
that morning) filled with water within three or four foot of the top 
though that ſpot of ground was ſuppoſed to have been as ſound as. 

any about it, carts having many times gone over it. | 
An account of XIV. 2. Taz earthquake came ſuddenly upon us at Boſton, between 
— — ten and eleven in a very ſtill and fair evening Oct. 29, 1727 ; the ſtars 
of. 29.1527, ſo bright and glittering that many had taken great notice of them, 
By Mr, Ben. and one or two perſons that had been in places ſubject to earthquakes, 
— 5 had ſaid tranſiently, n if ere been yu to have *em they ſhould: 
u expect one. This only general ſymptom of its approach I have heard 
_— * pore the moſt ſerene 3 calm air chat was ever known, 
f not a cloud nor ſcarce a breath of wind. And though this 
is not univerſally a ſymptom when earthquakes are coming on 
places, yet ſo far as I can inform my ſelf it has often and for the 
moſt part been obſerved. It was ſo in the dreadful ſnake at Jamaica 
thirty odd years ago; and a moſt ingenious and obſerving friend of 
mine who had his leg broke on the point when it ſunk and is ſtill 
living tells me, that after that ſhock, which was followed with many- 
tremblings and leſſer ſhakes while his leg was healing, he could from 
day to day judge by the face of the sky and air whether there would. 
tbe any tremor or jar of the earth. If there was any cloud hanging 
over the mountainous part of the iſland. there was no ſhake that day , 
but if all was ſerene and fair he expected one, and it ſeldom failed. 
Yet it was not found ſo with us, though the tremblings returned 


often for ſome months, and at times for nine months after the great 
thake. The 
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The town of Newbury, at the mouth of Merrimock river; about 
forty miles N. E. from Boſton, is the place that ſeems to have been 
the center of the ſhakes felt by us. There the earth opened and threw 
up many cart-loads of a fine ſand and aſhes, mixed with ſome ſmall 
remains of ſulphur 3 but ſo ſmall that Bring up ſome of it in m 
fingers and dropping it into a chaffingdiſh of bright coals in a dark. 
place, once in three times the blue flame of the ſulphur would plainly 
ariſe and give a ſmall ſcent, and but a ſmall one. By this it ſeems 
evident that it was a ſulphurous blaſt which burſt open the ground and 
threw up the calcined bituminous earth. The family neareſt to this 
eruption, It airs. tg that part of the town where the houſes lie at a 
diſtance from each other, were in the terrors of death; the roar and 
ſhock being much more terrible upon them than upon others : and 
yet upon us at forty miles diſtance, and upon others at forty and forty 
more, it was very terrifying and aſtoniſhing. 

Five or feven ſmall ſhakes were felt by us after the firſt and great. 
one that night and the next morning; but theſe and other following 
rumbles and tremblings were louder and greater at Newbury and the 
adjacent places than with us; and they felt and heard many times 
when our parts did not; but yet from week to week we and the places 
about us felt and heard ſome of the greater tremors both by day and: 
night. ; 

I have made what enquiry I could concerning other places, and 
have received the following account from Mr. Lowell in Newbury. 

As to any previous notices of the approach of the earthquake, I 
can find nothing to be depended on. he prognoſtications that have 
been among us all failed; ſuch as the brightneſs of the sky beyond 
what was common; the twinkling of the ſtars, and the like. I cer- 
tainly know that we have heard the rumbles in all weathers, cloudy, 
foggy, rainy, ſnowy, clear, cold, hot, moderate, windy, calm, &c. 
indifferently z and at all hours of the day and night: (though by the 
way, we heard theſe rumbles oftner in the night during winter, as 
I W. and ſince more uſually in the day) alſo when the wind has 
been at any point of the compaſs, and at all times of tide; and as to. 
the moon, equally when ſhe was nearer or further from her change 
or full: neither in any particular weather, nor on any obſervable oc- 
caſion were the ſhocks greater or rumbles louder. As to altera- 
tions in the air or water after a ſhock, I could never diſcern any; 
particularly as to the wind being raiſed after a ſhock when it was 
calm before, which ſome reported, I could never perceive the leaſt 
difterence. 

One thing I may add here very remarkable and which may be de- 
pended on. About the middle of April, that fine ſand which was 
thrown up in ſeveral —_ in this pariſh at the firſt great ſhock, 
Oct. 29, did actually ſtink to a very great degree, even fo as to be 


more 


157 


Of the precipices of mountains. PAR II. 


more nauſeous than a putrefying corpſe ; yet in a very little while after 
it did not ſmell at all. How lorg it was before it began to ſtink I 
am not certain; I know it did not at firſt, and I believe it was co- 
vered with ſnow till a little while before: there is nothing of ſmell 
now, There has been no opening of the ground, throwing up fand, 
ſtopping or breaking out of 57 &c. as at firſt. If there had con- 
tinued any ſenſible evacuating of air or other matter pent up in the 
earth, from the ſurface of the ſea or land adjacent to us, at the times 
of our many rumbles and tremblings, we ſhould have diſcerned it be- 
fore now. Newbury is a pot of ground, and fo are the adjacent 
towns, very much inhabited and continually travelled over; and as to 
the ſea contiguous to theſe parts, it is full of our coaſters by day and 
night; but neither on land or water have any ſenſible eruptions or 
- evacuations been obſerved that I hear of. 
Boſton News-letter, Sept. 5, 1728, tells us, that they felt a ſhake 
of the earth at Newbury and Rawley on the Tucſday before about 
'four in the morning, with a noiſe much like thunder. 
An uncom- XV. IT is now about two years ſince the lands of Lymne in Kent 
mon ſinking of ſunk ; which was the conſequence of a very wet feat when the 
oe 4 8 „. waters that had fallen on the up-lands and were not carried off by 
eee 5 drains ſoaked into the ground in ſuch quantities as to form a quick- 
Mr. Peter ſand at ſome conſiderable depth in the earth (at leaſt this is what we 
Collinſon. look on to have cauſed the phænomenon) which not being able to 
"5495: P+ 551+ bear the weight upon it broke out at the ſide of the bill and raiſed the 
Ver. Fin lower parts of it, letting the brow fink forty or fifty foot, as I gueſs. 
The ground ſunk in a night, and was not perceived by the farmer's 
family till they found the change in the morning, by their door-caſes 
not ſuffering the doors to open. The houſe is ſtrangely rent by this 
accident, and had it not been timber built muſt have fallen, as a 
mighty ſtrong barn near it did which was built of ſtone, for one great 
crack of the earth went through the middle of it and ſplit a large 
kitchen chimney from top to bottom. Abs 
Fig. 61. a 54d the profile of the land. 
a the flat land at bottom three or four mile from the ſea. 
d the flat land at top, ſtiff ground and rocky. 
A! the place of the farm at preſent, which not only ſunk down from 
d forty or fifty foot, but was alſo moved ſomewhat towards 4. 
b the lower part raiſed to o. | 
"Remarks ov XVI. Taz mountains of Swiſſerland are much more abrupt and 
he precipices ſteep, and the precipices greater to the ſouth than to the north, and 
p> 4 aun weſtwards than eaſtwards, Many inſtances of this might be given 
By Dr. J. G.. Iz . . | . - ©. 
Scheuchzer, in particular mountains in Swiſſerland, as the Gemmi, the Mons frac- 
u. 406. p.593. tus and fo forth; but it is alſo evidently true with regard to the 
Dec. 1728. whole. The higheſt mountains ſeparate Valleſia, the canton of Uri, 
and the ſeveral leagues of the Griſons, from Savoy, Piedmont and 
: 155 | the 
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the Tirol, which lie to the ſouth, or ſouth-eaſt. Thoſe countries 
are, as it were, one continued ſet of high mountains quite to the 
mediterranean ſea, and the like ſtructure ſeems to be continued far- 
ther on into that ſea itſelf. The Pyrenean mountains alſo are but a 
continuation of that vaſt chain which begins in the Lepontiz Alpes, 
or the mountains in the upper Valleſia, the canton of Ury and Rhœ- 
tia, and from thence ſpreads itſelf chiefly weſt and fouth. On the con- 
trary tothe eaſt and north they break off by degrees into gentle plains, 
which appears evidently by the vaſt tracts of ground which the Rhine, 
for inſtance, and the Danube compaſs before they loſe themſelves, 
the ene into the German ocean, the other into the black ſea, whereas 
the Rhoſne, on the other ſide, quickly and with a proportionable 
velocity reaches the meduerranean. The ſame obſervation, with 
regard to. the abrupt ſteepneſs of mountains to the ſouth and weſt, 
holds true in other parts of Europe, remarkably in England and 
Norway, more or leſs in other countries. And fo. far as our maps and 
the accounts of travellers go, the ſame thing is obſervable in other 

rts of the world, but moſt evidently in the high mountains of 
Per and Chili in South America, which terminate very abruptly 
weſtwards into the Pacific ſea, but gradually decline to the eaſt into 
immenſe plains, watered by ſome of the moſt conſiderable rivers in 
the world, particularly the river. of the Amazons and the Rio della 
Plata, which riſe in the ſaid mountains. Whether the depths of the 
ſea correſpond with the heights of mountains, muſt be left to future 
obſervations. 

XVII. An Account of' a book omitted: 

Prodromus cryſtallographiæ. De cryſtallis improprie fic dictis 1.387. p.272, 
commentarium. A Mauritio Antonio Cappeler M. D. & Centum- 
viro Lucernenſi Lucerne, 1723, 4. By Dr. J. G. Scheuchzer. 
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CHAN IV; 
Magnetics. 


I. i, I F it were known what point within the ſtone, and what point Magnerical 

in the needle are the centers of the magnetical power, it experiments 
would be eaſy to find the true powers of the magnet at all the di- 1714. By 
ſtances obſerved. For want of that knowledge I have computed + * ee 
the forces from the center of the needle and the extremity of Ke load- — 
ſtone, and find that at the diſtance of nine foot the power alters faſter Bart. ». 368. 
than as the cubes of the diſtances, whereas at the diſtances of one and ?: 224 M, 


two foot the power alters nearly as their ſquares. To try whether Ap + iv. 


the 5. 11. Ch. IV. 
$ iv, 
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Magnetical experiments. © Parr II. 
"the law by which the magnetiſm alters could be reduced at all diſtan- 
ces to any one certain power of thoſe diſtances, I ſought thoſe points 
in the needle and ſtone which being uſed as the centers of the power 
might have that property. But in that caſe I found the center of 
the ſtone muſt be carried quite out of its figure, ro make the diſtan- 
ces large enough for this purpoſe. From whence it ſeems to appear 
that the power of magnetiſm does not alter according to any parti- 
cular power of the diſtances, but decreaſes much faſter in the greater 
diſtances than it does in the near ones. 

This ſeems to be confirmed by other experiments I made. The 
firſt was thus; I made a needle 4 of an inch long, of very fine ſteel. 
wire, a foot length whereof 2 N but a grain, which I lengthen- 
ed by ſticking alight piece of ruſh to it, ſo that I could obſerve the 
direction of the needle in all the trials with a radius of two inches. 
Inſtead of a magnet I uſed a touched needle of ſteel-wire, which 1 
ſet on a perpendicular to the horizontal plane I made the obſervations 
on, by means of a frame I made to tranſport it from one place to ano- 
ther; the north end of the needle being placed downwards and made 
a little ſharp, that it might mark the paper it was ſet upon in every 
pens by preſſing the top of the needle gently with the finger. 

he obſervations were made in this manner ; after having taken no- 
tice of the natural direction of the ſmall compaſs needle, I brought the 

rpendicular needle as near to it as I conveniently could, ſetting it in 
{= manner, that a line from the upper needle to the center of the 
compaſs might be perpendicular to the compaſs needle. Then ob- 
ſerving the ſame caution (which was convenient to make the center of 
the compaſs ſerve ſufficiently well to be eſteemed its center of power) 
I placed the upright needle at ſeveral greater diſtances, every time 
marking the place in the manner already deſcribed, and obſerving the 
variation of - compaſs. By this means I got a curve pretty regu- 
larly and fairly drawn by points on the paper. And by examining 
this curve, compared with the variations of the compaſs correſpond- 
ing to its reſpective points, I found that the magnetical power de- 
creaſed faſter at the greater diſtances than at the nearer. It is of lit- 
tle uſe to be very particular in the account of the ſeveral obſervations. 
I ſhall only take notice that at about two inches and a quarter di- 
ſtance the force did not alter ſo faſt as the ſquares, and at ten inches 
diſtance, where the variation was one degree only, it altered faſter 
than the cubes, the index of the power being about 343. The needle 
of the compaſs was ſo ſhort, that to ſuppole its center of force to be 
either in the middle or at the extremity of it would not alter the 
index of the powers of the diſtances zo of an unit. | 

I made another experiment to the ſame purpoſe with a compaſs 
needle made of a ſlight piece of ſtraw with a ſmall piece of ſteel-wire 
faſtened to one end of it, which was always kept inthe ſame poſition, 
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being balanced between two perpendicular needles, one of which was 
moveable and the other fixed. The event was much the fame as in 
the former experiment. | 

Endeavouring to find the true poles or centers of the magnetical 

wer in touched needles, I made a needle of two inches long of the 

ne ſteel wire, which I touched with the ſouth point of a ſmall capr 
loadſtone, applying the point of the cap only to the extremity of the 
needle without drawing it along. The heath ſo rouched being laid 
gently on the ſurface of a ſtagnant water floated, I then applied to 
it ſucceſſively the two ends of a touched needle, as nearas I could with- 
out letting the needles touch. The reſult was, that the floating needle 
reſted upon the reſpective poles of the other needle marked with the 
{ſmall letters s, , 5s, So that by one touch with the loadſtone, which 
gave the needle a north-pole at N where it was touched, it acquired 
three other poles, s, , 5, which we may not therefore improperly call 
its conſequential poles. Having diſcovered theſe conſequential poles 
I made ſome other experiments to diſcover more of thenature of — 
As they are deſcribed in the figure. The needles were all of them two 
inches long, made of the ſame fine ſteel-wire, and the letters N, or u, and 
&, or s, denote the character of north or ſouth belonging to the points 
marked; the great letters ſignifying the points the foaditone was ap- 

plied to, and the ſmall letters ſhewing the conſequential poles. 

I. 2. QuumM motus quos vocamus attractiones frequentiſſimi vide- 
antur in natura & plurimi effectus ab hiſce pendeant, ad eos animum 
advertere cæpi ut intelligerem quales eſſent, quænam eorum cauſa, & 
quibuſnam proportionibus operarentur: cum vero in magnetibus vide- 
antur hi effectus fortiſſimi, ſuſpicari cxpi an ex iis non aliquantum plus 
lucis fænerarer quam ex aliis corporibus ; & an quod in majori gra- 
du obtinet inter magnetes non obtineret in minori forſan inter quæli- 
bet alia corpora. Ad experimenta cum magnetibus igitur veni, plura 
diverſa inſtitui quæ infra deſcribam, ſed poſt plurimos labores videor 
11ud tantum colligere poſſe, magnetes non agere in ſe aut in ferrum per 
effluvia quædam corporea, ſed cauſam eorum eſſe penitus ignotam & 
forte non corpoream. | 

Primum igitur volui experiri an magnetes in ſe operarentur juxta 
certam proportionem in diverſis diſtantiis, vidique in Actis Britanni- 
cis Ne 335. P. 506. * ſimile veniſſe in mentem experiuntiſſimo 
Haukſbejo, ſed ipſum inſtituiſſe experimenta cum magnete & acu mo- 


Fig. 62, 
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do tali qui omnibus non ſatisfaceret accuratis rerum ſcrutatoribus, unde $ ii. 


concludit tamen his verbis. I ſee no reaſon to doubt but the pro- 
% portions of this power will be regular and agreeable to the ſeveral 


& diſtances.” Qua verba non adeo placuiſſe omnibus eruditis col - 
ligo, cum nobiliſſimus Taylor eadem experimenta repetiit Ne 344. 


p. 294. + & alia reliquit obſervata. 
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Rem eandem aggreſſus ſum methodo prorſus diverſa, ſic meditatus, 
fi ſumerem duos magnetes & unum ſuſpenderem ex filo ſupra alium 
ad diverſas diſtantias a ſe invicem, ſique fili extremum annecterem 
bilanci, me ponderare poſſe quantitatem virium quibus magnetes in ſe 
agebant; neque ſucceſſu caruit meditatio. Sumpſi accuratiſſimam 
bilancem, qua melior nullibi forte exſtitit, & uni brachio annexui lan- 
cem, alteri filum longiſſimum plurimorum pedum, cujus parti inferiori 
adhærebat magnes nudus; klum Iongiſſimum feci, ne actio magne- 
tis ulla in ferream libram turbaret experimentum; ideoq; ſelegi locum 
in quo ferri tam parum, ac in ædibus unquam Nuß poteſt. Sumpſi 
præſtantiſſimos 0s. pap perfecte ſphæricos, terrellas veſter Gilbertus 
vocavit, horum poli erant accurate in extremo utroq; axeos ſphæræ, 
ita accuratiſſime diſtantias amborum polorum menſurare poteram.. 
Gravitatem magnetis primo reduxi ope ponderis in altera lance in 
equilibrium; dein ambos magnetes poſui infra ſe, & quia libra erat 
epe funis mobilis ſupra trochleam eam demittebam ad diverſas di- 
ſtantias pro lubitu, & cum magnes ſuſpenſus ageretur deorſum at- 
tractus vi magnetis inferioris, ſemper imponebam tantundem ponderis 
alteri lanci donec vis magnetis cum pondere faceret æquilibrium: hx 
tamen diſtantiæ menſurari non poſſunt niſi interponendo corpus cupreum 
tantæ longitudinis ac eſt diſtantia inter ambos magnetes ob oſcillationes 
libræ, & quia. in majoribus diſtantiis magnetes minus operantur quam 
in minoribus diſtantiis, æquilibrium libræ obtineri non poteſt niſi eo: 
aartificio. Ecce nunc tabulam continentem experimenta in d iverſis 
dAaiſtantiis pollicum & linearum, columna remotior continet grana quæ 
& auiponderant cum attractionibus in iis diſtantiis. | | 


poll. lin. grana. lin. gran. 
13 — 6 — © 8 — 106. 
12 — 0 — 03. ai. 
299-0122 ieee of i 133. 
h 6 — oO * 146. 
9 — 0 — oO 1. 4 — 172. 

27 — 6 — 1 . | 71 3 190. 

7 — O — 21. | 2 — 215. 

I2 — 70 1. 1 — 250. 
11 — 78 1. . 1 — 290. 

10 - 87 In ipſo contactu, g.. 340. 

| five \ 
$. G4 | 


Pollices ſumſi Rhenolandicos, & grana ſunt pondera noſtra medica, 

que etiam ſumma acribeia prius examinavi ut eſſent vera & æque 
—_ 7 x - is 
Heæc experimenta inſtitueram die 24 Dec. 1924. & animo adeo ad 
* omnia attento ne hallucinarer ut vix ſperaverim melius fieri poſſe. 
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Sed an ex his colligere poſſumus ullo modo dari proportionem inter 


vires & diſtantias? ego non video ; tu vero perpende an aliquid re- 
gularis adſit, excute omnes proportiones, invenies nullas ; evolve cur- 
vas cognitas, nec felicior eruendo eris. 

Poſtquam eo uſque perrexeram ſuſpicabar an non forte ſuſpenſus 
magnes eſſet heterogeneus utcunque, & an alius ejus ſubſtitutus loco 
eventum non daret magis proſperum, faltem ex quo plus lucis cape- 
rem, tædioſa enim nimis fuerant hæc experimenta quam ut inde tam 
parum emolumenti colligerem 3 ſed ecce quid cum alio magnete par- 
vo, admodum præſtanti, obſervare datum fuit, dum magnes rotundus 


alius inferior idem maneret, firmiter in menſa poſitus: codem autem 


modo experimenta inſtituta fuerunt. 
Diſtantia. Attractionis 
poll. lin. grana. lin. gran. 
5 — 10 — 11. 7 — 33. 
* — 93823 2 4. 6 — 38 f. 
3 3: 42.3 
2 =.4= 0. 4 —.50 1. 
1 — 9 — 12, 3 — 62. 
11 —'23 f. 1 — 140. 
9 — 29. O — 340. 
8 — 30% _ 


f | f das L314 
Sed prog hie iterum adſunt maximæ, ex quibus concludi 
poteſt nihil: id ſolum eſt mirandum quod dum magnes pro hoc ſe- 
cundo experimento fuerat minor ym qui primo inſerviverat, tamen 
in mutuo contactu viribus æqualibus attrahebatur, nempe 340 grano- 
Tum, dum in alus N longe 2 tamen attracta fuit, uti ex 
comparatis ambabus is patet: ſed præterea hic minor magnes ſe- 
3 multo generoſior fuit & præſtantior ad elevandum 
ferrum quam magnes primi experiment. 

Hæc experimenta repetii cum aliis magnetibus & imprimis uno 
cujus tanta vis ut acum magneticam inflectat ab ipſo diſtantem 14 
Jn Rhenolandicis ; neſcio an ſimilis deſcriptus ullibi habeatur: 

ex omnibus id modo concludere poſſum experimentis, proporti- 
-onem inter vires _— diſtantias dari nullam. | 

Quum tam declinatio quam inclinatio acus magneticz yariet ſingu- 
1 D annis ſubiit quoque deſiderium videndi an vis magnetis omni 
die eſſet eadem, an minor vel major æſtate quam hyeme ;' ſed vim 
eſſe minorem æſtate quam hyeme me docuerunt experimenta multa, 
faltem de hac æſtate loquor, an futuro anno idem obtinebit exploran- 


dum erit. | 
; X 2 | Sumſi 
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Sumſi igitur magnetes binos qui primo experimento inſervierant, 
& eodem prorſus modo inſtituĩ experimenta cum 11s ac ante, dies 
vero fuit 11 Julii 1725, cum baroſcopium eſſet elevatum ad 29 44 pol- 
lic. thermoſcopium Fahrenheytii ad 62 grad. & ventus ſeptentriona- 


lis verſus um, cælum ſiccum, ſerenum, & in eodem loco mearum 
ædium. 
Diſtantia. Attractionis 
poll. lin. grana. lin. gran. 
12— Om O 7 — 106. 
9 — 0 — Iz. 6 — 111. 
8 — 0 — 1% 5 — 132. 
7 — 6— 2, 4 — 149. 
7— O— 24, 3 — 173. 
12 — 7O f. 2 — 205. 
II — 75 1. 1 — 240. 
10 — 86. 4 — 270, 
9 — 22. o — zoo. 
8 — 100. 


Conſtat quidem inter philoſophos magnetis utriuſque polos non 
_ ortiter, {ed polos boreales eſſe fortiores viribus quam au- 
ſtrales, ſed hoc aſſertum quidem demonſtratum accurate fuit nullibi; 
quia vero noſtra methodus ponderandi vires magnetis ſatis facilis erat 


et accurate ejus ope determinari poſſe videbam, converti modo ambos 


polos amborum ee ita ut iterum duo poli amici ſibi eſſent ob- 
cl 


verſi, & in magnetibus hujus ultimi experimenti hæc obſervavi. 
Ad diſtant. Attractionis 

lin. grana. lin. gran. 

12 — 57, 5 — 101 

11 — 63, 4 — 113. 

10 — 66. 3 — 124. 
9 — 70. 2 — 148, 
8 — 79. 1 — 168 
7 — 8g. o — 228. 
6 — 90. 


dem, quanta autem intercedat 
tabularum videre poteris. 123 

Quum ab ineunte ætate qua primum operam 3 dare ince- 
peram in hunc uſque annum mihi perſuaſeram actionem magnetum ab 


erentia ex comparatione ambarum 


effluviis, vel aliquo ſaltem fluido pellente extus magnetem, pendere; 
neque videram præſtantiſſimos viros aliter ſenſiſſe; experiri volui an 
ullo experimento hanc meam opinionem confirmare poſſem. Dum 

| igitur 
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igitur experimenta priora cum magnetibus inſtiruebam ad varias di- 
ftantias à ſe mutuo, in ſui fruſta craſſiſſima plumbi, ſtanni, ar- 
genti, cupri, mercurii maſſam inſignem, viſurus an his efluyia magne- 
tica non impedirentur, & fi non omnino, ſaltem aliquo modo; vitrum 

llucidum eſt, lucem tranſmittit, tamen non adeo copioſam ac fi nul- 
um vitrum adfuiſſet; eodem credidi modo effluvia magnetica, fi non 

rohiberentur omnino, ſaltem impediri aliquo modo ne magnetes tam 
. ad ſe traherent, ſi plumbi m i pedis cubici interpoſitum 
foret, vel fi plumbum craſſitiei 2 digitorum, & ſtannum ejuſdem craſ- 
ſitiei, tum cuprum, tum maſſam magnam mereurii interponerem; 
ſed vidi, quæcunque interpoſueram corpora, ſemper vires magneticas 
eſſe eaſdem ac fi nullum corpus interlocaretur; hoc profecto mirandum 
exiſtimo neque intellectum credo ab ullo mortalium : non enim fin- 
gere licet hæc corpora eſſe adeo poroſa ut nihil ſolidi in ſe ha- 
beant; quod ſi igitur ſolidum habent, ut habent plurimum, an 
hæ partes non impedient quominus fluidum extraneum adve- 
niat vel ex magnete exeat? non dico quod omne fluidum impe- 
dient, ſed ſaltem aliquid, experimenta tamen omnia docent vires mag- 
neticas impediri nullo modo: vel an hæc effluvia erunt multo lub. 
tiliora luce? præterquam quod hæc eſſet iterum hypotheſis, difficultas 
ſuperior non tollitur; ignis impeditur à corporibus, lux non penetrat 
illico per omnia corpora, & ita ſe habent fluida omnia ut à ſoſidis re- 
ſiſtentiam experiantur, ſed effſuvia magnetica ita ſe non habebunt, 
immunia erunt reſiſtentiæ à ſolido corporeo; hoc eſt ad quod mens. 
noſtra plane hebeſcit. 

Sed argumentum fortiſſimum ex viribus repellentibus magnetum 
depromam, ſunt he longe debiliores quam vires attrahentes, uti mox 
experimentis confirmabo, adeoque oportebit ut fluidum accedat ab 
exterioribus verſus magnetem, quod dum occurrit alteri magneti unum 
pellit ad aliud, quodque magnetem ingreditur, & quia attractio mag- 
netum eſt longe fortior quam repulſio, copioſius fluidum ingredietur 
magnetem quam egreditur : unde fieri non poteſt quin brevi magnes 
adimpleatur hoc fluido ut non amplius poroſus maneat; nec ſtatui 
teſt quaſi undiquaque ex ete fluidum hoc exiret, nam fit ga 
in omni puncto magnetis, & fit tantum repulſio in locis polorum. 
Ut vero demonſtrem repulſionem magnetum eſſe minorem attractione 
eorundem, ecce tabulam continentem experimenta cum memoratis ul- 


WT 
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Diſtantia. Repulſionis Diſtantia. Repulſionis 
poll. lin. grana. poll. lin. grana. 
1} — O— 0, | 1 — 11 — 16, 
11—11— f. I — 10 — 17. 
10 — 9 — . 1 — 4 — 17. 
9— 9— I. 1— O — 24, 
9 — O — . 10 — 24. a 
3 O— 1 . 7 — 25, 
7— 0 — 134. 6 — 23 f. 
6 — 1 — 2. 5 — 27 1. 
5 — 1 — 3 T. 4 Mas 29. 
4— 0 — 6k. 1 — 34. 
; o 9 11 S. In ipſo contactu. O — 44. 
r | 


Ex his experimentis circa repulſum magnetum iterum videbis non 
poſſe deduci ullam proportionem, ſed A magnetes eſſe corpora 
admodum miranda, de quibus huc uſque pauca ſcimus, ignoramus 
plurima. | 


I. 3. In my younger days I once diverted myſelf with making an 


vington Sa- horizontal needle, one of my ſchool- fellows having a load-ftone. Be- 


very, Eſq; 


. fore I could have the uſe of the ſtone I often held my needle in its 
Aa, Kc. 5 30 box with its intended ſouth end near the bottom of a window-bar, 


and ſometimes with its north end at the top, having ſeen one of my 
companions do ſo with a touched needle. I obſerved the needle, 
which was hung very tender, to make vibrations at either end of the 
bar. I happened to ſet it down in the window at a good diſtance 
from the bar and found the ſouth'end more inclined to vibrate to its 
bottom than the north end, and ſeeing it to have ſome vertue I 
thought of encreaſing it by taking the needle out of the box and 
applying it to touch the bar with its proper ends. By this method 
alone it gained ſuch a d of polarity as would conſtantly turn 
its proper end to the north, if it was kept trembling ; but if I pla- 
ced its contrary end to the bar the polarity would be changed pre- 


ſently. 


Having. lately a freſh inclination to agua! experiments, and 


15 reflecting that iron not having any fixed polarity, might (if it moved 


tenderly enough) conform its ends to the magnetical meridian ; I touch- 
ed a needle whoſe length was 23 inches and weight 12 grains, on a 
hece of common iron, which held with its length directed in the 
magnetical line, gave the needle vertue enough to vibrate about four 
times in a minute. I held the needle while touching in an horizontal 
fituation with its north end directed towards the north, and placing 
us middle at the top of the iron drew it along ſouthward : then pla- 


_ middle at the bottom of the iron, I drew it northward, that 
ends might be equally touched, Having 


CHAY. IN. Magnetical experiments. 
Having no other than a ſmall loadſtone of a very irregular ſhape, 
Lwas loath to diminiſh it enough to bring it into a tolerable figure to 
receive armour 3, and therefore only ground a little place plain at each 
pole, where I bound it on with thread. Its weight naked was 466 
grains, its armed ſouth pole would only lift 433 grains. Having ob- 
ſerved that touched ſteel would communicate ſome vertue as well as 
attract, I got ſome large ſteel-wire, which having cut exactly into- 
equal pieces I filed their ends as tranſverſly as I could and very plain. 
Then having marked one end of each with a file I ſeaſoned them 
very hard, and made them all over very bright. Each of them mea- 
ſured in length about 2.74 inches, and weighed 36 grains or more. 
With my loadſtone I rouched 37 of them, one by one, making their 
marked ends their ſouth poles. I laid them ſide by fide at about half 
an inch diſtance from one another ona board, with their marked ends 
toward the ſame edge thereof, taking care that they ſhould not touch 
one another *till they were all touched. Then having armour made 
in this ſhape Ca ready, I ſpeedily thruſt them together, and forming 
the bundle into a regular hexagon as ſoon as I could, bound them faſt 
from end to end with' the armor upon them. Finding this artificial 
magnet exceed my natural one, I held the artificial in one hand, and 
the natural in the other, with the north pole of the one againſt the 
ſouth pole of the other, and placing their armour on the middle of 
one of my wires drew them aſunder, and ſo touched both ends of the 
wire at the fame inſtant. In this manner I touched a ſecond ſet of wires 
one by one, which I managed like the firſt, and bound the armour of 
the firſt ſet to the ſecond. The ſouth pole lifted a key, weight 
Troy 1125 grains, Both poles united would with difficulty lift the 
ſame key with weights faſtened to it, the whole 1 lb Troy or 5760 

"it HY 

I next thought of mending this way of touching, by _ all 
the wires with their marked ends toward the north in a long ſmall 
trench, to keep them from rolling away while I was touching them. 
I placed the two magnets at their conjunct middle, and then inſtantly 
and ſpeedily drew one of them to one end of the wires and the other 
to the other end. I found this way not only more expeditious but 
more advantagious, giving all of them a ſtronger touch ; only the 
wire at each end was not ſo ſtrongly touched as the reſt. One of. 
theſe thus newly touched would lift a prepared nail 4. 75 inches long, 
weighing above 426 grains Troy; which is 1x,837 times its own 
weight. I placed the wires ſeparately in the magnetical line for- 
about two days, in which time all of them had loſt ſome vertue, yet 
that which had loſt moſt would caſily lift a nail of 4 3 inches long, in 
weight 306 grains. | 

Having ſuch ſucceſs, I got ſeven round bars of ſteel all of one ſize 
and length, their diameters being about # of-an inch, and their * 

our; 
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about 124 inches meaſure; I hardened and cleanſed them as I 
did the wires, and laid them end to end in a trench planed for them 
in a long piece of wood about the depth of half their diameter, with 
their marked ends all one way; and putting a pin at one end to keep 
the bars from ſliding to the ground I elevated the other end till it was 
in the magnerical line. I then touched them with two of my magnets 
as before, and this I found the beſt way of all. Being fintſhed and 
armed, the north pole lifted above half a year after Ib j. Troy, and 
the ſouth pole conſiderably more. In making one of theſe I met with 
an odd accident; for after I had begun to touch 1t, apprehending it 
was a ſmall matter bigger than the reſt, I attempted to mend it on 
a grinding-ſtone whoſe axis was directed about 14 or 15 degrees from 
eaſt towards north. I was not careful to keep its poles the pro 


way in grinding, but held it ſometimes a-croſs to the ſtone which 


would make it jar, at other times with the north pole toward the N, 
Afterward I touched it again with the reſt, but could not give it an 
attraction equal to that of the others: I happened to try with my dial- 
needle whether the change of polarity was in the very middle of the 
bar, or nearer to one end than the other, and found in it ſeveral poles, 
As I held it ere& the bottom was a ſouth pole, further up no attrac- 
tion, the pole changing at about 3 of the bar's length to a ſtrong 
north pole, and about 4 up to a ſtrong ſouth pole, and at the top to 
a ſtrong north pole, the middle between each pole not attracting, 
Whether the jarring on the grinding-ſtone while held in a wron 

poſture was the cauſe of this irregularity, or whether I might at fir 

touch it the wrong way, I know not; but I could not help it b 

touching: for as the vertue became ſtronger in the ends, ſo did alſo 
the polarities in the other parts of the bar. I tried to cure it by put- 
ting it over freſh wood-coals in an horizontal poſture, with its in- 
tended ſouth pole directed towards the magnetical north, and ſo kept it 
till it was blue, then I took it off and cooled it in almoſt the ſame 
poſture. I examined it without retouching and found it perfect] 


cured, for the polarity was regular throughour, and it attracted full - 
ſtrongly as any of the reſt. | 

I next endeavoured to procure magnetiſm in ſteel, without the aſ- 
ſiſtance of any magnetexcept the earth's central one. 

Finding my artificial magnets would communicate more vertue to 
other ſteel than they themſelves had, and obſerving that erect bars had 
ſome vertue from the earth's magnet, and would, when in an erect 

ſture or in the magnetical line, give a ſmall degree of fixed polarity, 
3 nine ſteel bars 0.75 of an inch ſquare and 16 inches long, each 
weighing 31b Avoirdupois. Having made them moderately bright 
by grinding, and filed their ends plain and tranſverſe to their lengths, 
I marked one end of each, hardened and ſcoured them bright and 


liſhed their ends very well. I fitted a piece of armour to each - of 
| one 


Caar: V. Magnetical experiments... \ 
one bar, and bound it faſt ; then holding one of the-unarmed bars witch 
its marked end northward, I elevated its ſouth end *rtill- I gueſſed ic” 
was in the magnetical line; then taking the armed bar, with the 
poles of the armour downward, and the marked end toward the north 
depreſſed to the magnetical line, I placed the wa of the upper ar- 
mour about four or five inches from the top of the unarmed bar, and 
as ſoon as ever it touched it, I drew it downward as faſt as I could till 
I was paſt the middle, and from thence gradually ſlower to the bot- 
tom, where J let it reſt about a ſecond or two. In the ſame manner 
applying the pole of the lower armour to the unarmed bar about four 
or five inches from its bottom, I drew it upward- ſpeedily at farſt, 
lower when above the middle, letting it reſt a little at the top. Hav- 
ing upwards and downwards alternately repeated the touch on the 
ſame ſide of the bar, I touched the oppoſite ſide in the ſame 
manner, and afterwards the two other ſides. Then holdi 6e 
unarmed bar erect, I tried if it had gained any fixed polarity by hold- 
ing a needle at its top and bottom; for if it had it would attract the 
needle ſtronger when the marked end of the bar was held downward 
than when it was held upward; and when I found the armed bar had 
communicated to the other more vertue than was in itſelf, I took off the 
armour and bound it to that which was newly touched, and there with 
retouched that which I had diſarmed. In a few repetitions of chang- 
ing the armour from bar to bar, and touching the weakeſt, I procured 
in both a fixed polarity to ſucha degree that the north pole held down- 


ward would attract the north end of the needle, though much fainter. - 
than if the north pole had been upward; and poſition did not now change 


their polarities but only weaken them: therefore I now call their ver- 


tue perfectly permanent. Four or five repetitions more encreaſed their 
vertue to ſuch a degree that the ſouth pole of one of them would lift 
a ten- penny nail prepared, and after two or three repetitions more a 


common door key weight Troy above 320 grains, not by the bow but 
by its lower end which was wrought ſome what globular and poli ſhed. 
With one of theſe armed I touched half a dozen bars laid end to end 
on a board elevated to the magnetical line, downwards with the north 
pole and upwards with the ſouth: after ſeveral touches the ſouth pole 
of one would lift another by its north pole. With one of theſe 
armed I touched a {mall ſquare bar of ſteel in length 2. 156 inches, in 
thickneſs ſome what more than 4 of an inch, weighing 304 grains; it 
would lift afterwards an iron 534 inches „ Weighing 2000 grains, 
which is above 6+ times its own. weight. ich this little bar naked 
I touched a ſmall ſteel needle, the ſocket being alſo ſteel. I ſeaſoned 
it very hard and cleanſed it well. It weighs not full four grains, has 
lifted two prepared ſix- penny nails, one at each end, while it was held 
xg a N with its ſouth oy towards the . It 
o lifted a key by the bow, as it was held perpendicularly with its, 
Vol. VI. FIT II. | Y , ſouth 
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ſouth pole downward, the weight whereof was 115 grains or better, 
which is full twenty-nine times its own weight, by the — of one pole, 
the key having no permanent vertue before. 
I never ſaw this out- done by the loadſtone itſelf, as it is commonly 
uſed ; but what a good one uſed as I did the ſteel would do I know 
Magnetim I. 4. Tux iron crofs, which is ſuppoſed to have ſtood upon the 
acquired 5 ſteeple of the new church in Delft about two hundred years, having 
bug ln fte been lately taken down to be repaired, I was informed by a foreign 
ſame poſition. gentleman, that a piece of iron by — long in one fituation would 
By Mr. Ant. acquire a magnetic quality. Upon which I defired a workman to 
mceuwen- procure me a piece of the croſs, who accordingly brought me one 
b. 74, Af. about a ſpan long, and inch thick ; which I applied both to 
&c. 1722+ à working needle and the need le of the compaſs, but without any 
effect upon one or the other. | 

Some time after the fame workman brought me ſome other pieces, 
looking like rufty iron, which he had broken off from the bottom of the 

croſs, where it had been faſtened by four croſs pieces bound down 

with iron to an erect piece of timber nine inches ſquare, and cover- 

ed wich lead in ſuch a manner that no wet could get to it. This ruſty 

iron would take up ſeveral needles hanging by one another, and ap- 
to have a ſtronger magnetic vertue than two loadſtones which 

had then in the houſe ; and was ſo hard that no file would touch it. 

Obſervations II. x. Pu figure of the three needles with which the experiments 
of the 3 made was priſmatic; their lengths were nearly 12, 2 inches; 
3 * 88 pointed to the diviſions being filed to an edge, which 
and 1723. By made a fine line perpend ĩeular to the horizon. The caps of two were 
Mr. G. Gra- of cryſtal, the other of glas; they were well poliſhed on the in- 
ham- #- 333- ſide, in that part which touched the pin they moved upon. The 
my RY ” box was braſs, and of a breadth ſufficient to admit of 20® on each fide 
the middle line, and covered with a piece of ground glaſs. The circular 
arches at the ends were raiſed fo much above the bottom of the box 
as to have their upper ſurfaces, upon which the diviſions were cut, lie 
in the fame plane with the needle, and at ſuch a diſtance from each 
other that the needle might pay freely between them. A few of the 
degrees at the north end were divided into fix equal parts, each divi- 
ſion being 10%. It was eaſy by the help of a convex glaſs to deter- 
mine the pointing of the needle'to leſs than a quarter of theſe divi- 
ons, or to about 2“ of a degree. The pin upon which the needle 
moved was of ſteel hardened, and ground to a fine point; and by a 
fpring placed in the box the necdle might be raiſed from off the point 
and let down again at pleafure, without removing the glaſs or di- 
ſturbing the box. By this means both the ſharpneſs of the point and 
poliſh of the cap were better preſerved from injury, when there was 
occaſion ta remove the box. A ſmall piece of braſs was made to 


3 flide 
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flide upon that end of the needle which 'pointed to the ſouth, ſor 
readily bringing it to an horizontal poſition; for according to the 
different ſtrength of the touch, the north end of the needle will dip 
more or leſs. The bottom plate of braſs was alittle broader and 
longer than the box, and its edges made lines exactly parallel to the 
middle line of the diviſions; and for the greater ſecurity of placing 
the box in a right ſituation, there was a braſs ruler of thirty inches 
long, having its edges even and parallel, except part of the edge 
that was applied to the ſide of the box which was a little filed away 
on the middle, that the fide of the box near its ends only might touc 
the ruler, By this contrivance the two points of contact were as far 
aſunder as the lengthof the box would admit of, and the other edge 
of the ruler making a longer line than the ſide of the box, afforded 
a better direction for giving it the fame ſitu atio. 

For determining the quantity of the variation I got a metidian line 
ſtretched upon the top of the houſe, between the rails of the leads which 
were above fifteen foot aſunder, and the line was a little more than 
thirty - nine inches above the leads. As this line was faſtned to two 

ieces of braſs that were fixed in the rails, and was above fiſteen foot 
— no ſenſible error could arife in putting ãt up at any time. The 
compaſs-box was placed upon a wooden; ſtool with three feet, that 
had nothing of iron about it, and its top fer level by a plumb- rule. 
But finding that in the open air the wind gave ſome diſturbance, I 
ut up another line after the ſame manner in a room two pair of ſtalrs 
lieh z this line was about the ſame. length with the other, and thirty- 
nine inches above the floor. Sometime after I put up u third line of 
the ſame length in the room over this. By the: method made uſe of 
in fixing theſe lines they could not differ above 27 of a degree from 
the meridian or from one another. Before I had made any trials, I 
imagined no other difference would àriſe than what miglit be octaſton- 
ed by the friction of the needle upon the point it was to move upon 
and having found that conſiderable in all the need les that I had taken 
notice of, I took more than ordinary care to provide againſt it, and 
ſucceeded beyond my expectation. For I have ſeveral times obſerved 
all the three needles return ſo exactly to the ſame place, that I could 
not perceive the leaſt difference as likewiſe all three to agree very 
nearly about the ſame time, hen they have been placed in the fame 
box immediately one after andther, the box remaining unmoved. 
The firſt needle 1 made was à little above three tenths of an inch 
broad, about , 06 in thickneſs, and weighed about an” ounce Troy, 
the cap of cryſtal. Aſter ſome trials with this needle it was made 
narrower, not to exceed half a tenth of an inch, and it then weighed 
five penny weight and five gramms. The ſecond needle was at firſt 
about three tenths of an inch broad, and, oꝶ thick, the cap of glaſs ʒ and 
after ſeveral trials ĩt was made a that 2 
2 a little 
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a little leſs than its thickneſs, and it weighed two penny weight and 
fave grains. The third was nearly of the ſame dimenſions with the 
ſecond, and weighed two penny weight and three grains. When the 
two firſt needles were made narrower, care was taken that the files 
made uſe of for filing the north ends touched not the ſouth ends; and 
after they were made lighter I tried them both before they were freſh 
touched upon the ſtone, and found no ſenſible difference in their di- 
rection. The reaſon of making the two firſt needles ſo heavy, was 
to try whether they would return more conſtantly to the ſame ſituation 
than the lighter ones. But notwithſtanding each of them would ſettle 
very exactly in the ſame 1 for a great number of trials made 
immediately one after another, yet I found them at different times to 
differ conſiderably from their former directions. | 
This occaſioned my making them narrower, fearing their breadth 
had been ſome way concerned in this irregularity. But after the al- 
teration I found the ſame thing happened, though I could find no- 
thing of it to proceęd from any friction upon the point. This made 
me prefer the lighter needles, as leſs apt to injure the point they 
moved upon, and as exact in returning to the ſame ſituation. Aſter 
many trials I found all the needles I made uſe of would not only vary 
in their direction upon different days, but frequently at different times 
of the ſame day; and this difference would ſometimes amount to up- 
wards of half a degree in the ſame day, ſometimes in a few hours. 
And this alteration I obſerved; whether the needles were drawn aſide 
immediately before the obſervation, or fuffered to remain undiſturbed. 
For I have leſt the box ſtanding for ſeveral days together without 
ever diſturbing the need le, only have taken notice what it pointed at 
and the time of the day, and I could ſometimes perceive in a few 
minutes a very ſenſible alteration. But whether it ſtood near its great- 
eſt or leaſt variation, or whether I drew the needle to one ſide with 
a key /a few: degrees or a greater number, it would conſtantly return 
to the ſame! place it ſtood at immediately before. Sometimes IJ have 
taken the needle out of the box and put it in again, and this I have re- 


heated ſeveral times in the ſpace of an hour. At other times I have taken 


down che box from off the ſtool and put it up again, but have found 
no alteration in its direction; ſo that I found it of no conſequence 
whether the need le was drain afide or let. alone, the ſhaking of the 
floor by walking it or the trembling of the houſe by the coaches 
in the ſtreet was ſufficient to overcome the ſmall friction upon the 
int. When I made the obſervations I was very careful to have no 
eys nor iron about me that could affect the needle. 

The box was ed in the room above ſix foot from the neareſt 
wall, and above thirteen foot from the grate in the chimney, and no 
iron could at any time be brought near it without my knowledge. 
Yet, after all, I am not ſatisfied that it was out of the reach of _— 
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and that the variation ſhewn by it is the true quantity ; but I am 
very ſure there was no change of circumſtances in the room that could 
affe& it, for if there were any ſuch materials in the wall or floor, their 
diſtances and ſituations continued the fame. But for a farther confir- 
mation of this irregularity, I put one of the needles into a wooden 


box with a few degrees divided as the other, and placed it at the ſame. 
meridian line, at the diſtance of three foot and an half from the. 


other, and found both needles nearly agreed in their alterations. The 
needles were all touched by that — — loadſtone preſented to the 
ſociety by the Lord Paiſley. It may not be improper to take no- 
tice that the needles were not touched upon the na 

its armour on, generally upon that part of the capping neareſt the 


poles 3 but I could not find a difference in the direction by touching 


upon another part. I may add, that when I have obſerved the needle 


encreaſing or decreaſing in its variation, I have very frequently with. 


a key drawn it the contrary way ſeveral degrees, and then letting 


it return very gently, *till it has been within a degree or leſs of the 


place it ſtood at immediately before, I have there ſtopt it far ſome time 


by holding the key at a proper diſtance ; and withdrawing my hand 


gradually, have tricd to make it ſtand ſhort. of its former place, bur 
could never ſucceed. By this method and ſeveral others made uſe of, 
I am well aſſured theſe changes in the direction are owing to ſome 
other cauſe than the friction of the needle upon the pin; but what that 
cauſe is I cannot ſay, for it ſeems not to depend either upon heat or 
cold, a dry or — air, clear or cloudy; windy or calm weather, or 
the height of the barometer... The only thing that has any appear- 
ance of regularity is, that the variation has been generally greateſt, 
for the ſame day, between the hours of twelve and four in the after- 
noon, and the leaſt about ſix or ſeven in the evening. . 

March 8, 1722. This day a piece of braſs was fixed to a wooden 
box, and a few degrees were divided into 100 each, as in the braſs box, 
to try if both needles would be alike affected in the ſeveral alterations, 
This wooden box was placed at the ſame meridian line, and about the 
diſtance of 3+ foot from the other. 


— 


* 


March 


ed ſtone, but with 
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Needle | . Needle Needle March 9. Needle 
25. N h 5 25. — 
14 go! | 32 . 14%=10' 9 30% 4 = to; 
14 = 20 3=15|14'=20 14 =10 +110 =0014 =10 + 
14 2 13 + | 4=00|14 =10 I]; 14 = 10 f =15]14 =10 
14 = 20 42 1514213 314 =10 +1 O = J0|r4 =10 + 
8 14 =25 5 — 00]14 =20 @14=15 [11 = O0O[14 =15 — 
$14 =25 5 = 3O|I4 =20 E14=00 1 —5 14 =00 
na 14 = 15 5 = 45 1 14 =00 1 = 50 + Sch 
214 138574 — | 
„% ͤ Ä = g5 
13 = 50 ' 6=15|13 = 40 | 
14 = 20 623814213 4 
14 + =48 |14 oo 
I4 — OO 6= 34114 — | 
| 14= 5, |] 7= 5114+ | 
| . 14 = 10 T=15]/14= 5 
| 14 + 12=00114 + || 


— 


Needle 3 10. Needle | March 30, the needle 2=5 which 
| | 525. was in the braſs box was this day 
14*=107+]r0*= oo 8 10 put into the wooden box, and a new 
14 2 15 11 =00 [14 = 10 ＋ needle put into the braſs box, weight 
14215 {12=00|14 = 10 +]| 2=3. 
14 =15 +|r12 =45 [14 = 10+|]| No remarkable change happened 
14 = 15 1 = 00 [14 = 19 . co either needle till Apr. 5. 
34815 (123 = 10+ 
$214 =15 + I=45 [14 104 - Needle Apr. 5. | Needle 
wn 14 =15 +] 2500 [14 = 10+ 2==3, 225 
214215 3230 4 = 10 14 355 9 oO 17 00 
4 14 13 ＋ 4—=00|14 = 10+ 314 =10 1 =30 [14 = 5 
14 =15 —| 5 =30|14 = 10—|| $14 = 10 —- 5 230 I4 + 


— 


| 14 =10 6=00|14 = 5 214 — 8 =15 [14 — 
14 = 00 6=15 [14 = 00 313 =50 +| 8 = 37 [13 45 
14 — 62304 — 13 =55 ＋ 9 =45 |13 = 45+ 
14. 72304 14 — 10 =25 3 = 50 
142 5 7 = 45114 + 14 =00 JIO =45 3 = 55 
I4 + 112 =00[14 + 14 + [I = 00 [14 = 00 


The firſt column ſhews the variation of the needle in the braſs box. The 
third the variation of that in the wooden box. The ſecond column ſhews 
the time, by the clock, when the obſervations were made. 


Afra 
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14%= 30 — 9 _ 
14 = ZO — IO = oo 
14 = 30 11 230 
14 =30 + 12 =30 
are 
14 30 4 = IO 
14 = ZO — 5 == ZO 
14 = 20 6 = 18 
14 = 00 22 
14 == OO 8 = 15 
14 =15+ 8 20 
14 = 15 + 8440 
14 215 + 12 =15 
14 =00 , I2 = 27 
I4 = 00 I2 = 32 
. N V an 3K 
14 = 00 I2 = 43 
Wind at S. W. 
April 16. 
14%= 30'— 9 30 
14 = 30 | IT —=O©OOQO : 
14 = 30 I2 00 
14 = 30 + -4+ = IQ 
14 = 30 + £7.40 
I4 = 30 2 = 45 
14 = 30 5 = OO 
I4 = 30 — 6 = O00 
4 13 4. 0 
14=15 6 = 35 
14 = 10 6 = 40 
14 = 10 — 6=45 


* 
a” 
. "ms 0 — — —— 


14%= "og | 
14 = 00 
I4 = 00 
14 + 
14 = 5+ 
I4 = IO 


14 =15 


14 18 + 
I4 = 20 — 
14 = 25 + 
I4 = 25 
I4 = 25 


65 49 
e 


7721 


"Pp = 20 


Zn: 
= 45 


== O00 


8 = 30 
9 = 00 


12 = 12 
12 = 21 


Day warm, cloudy in the 


morning, evening clear. 


April 19. 
14%= 3o/— 8b. 355 
I4 = JO — 9 = 00 
f 
14 = 30 3 = 30 
14 = 30 — 
4 = 20 5 = OO 
14 =25 5.020 
5 -= 00 
14 = 20 — 8 oo 
14 20 9.7” On 
„e 10. 007 
14 = 25 II = O00 
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14% 106 = 15 
\ May A: 14 11 == 00 
14%= 25! ON = 307 Day cold, wind eaſterly. 
14 = 30 + 10 = 30 AY = = 
r | 
14 = 35 T 1-00 May 4. 
14 = 35 + 1252 = - 
14 = 40+ 2=30 14%= 5" gh= 15! 
14 = 20 3 = 30 I4= 5 9 = JO 
I4 = 25 3 2 45 14 = IO — I = J5 
14 = 30 — 42 00 I4 = 10 + 3217 
I4 = 25 + 6 = 45 14 = 10 + 3 = 50 
14 = 20 7 = 00 I4 = 10 4 == 55 + 
I4 = 30— 7235 [142 10 6 = 00 
14 = 20 + 12 = 50 I4 = 00 8 =15 
14 + 12 00 
Day cold, wind at caſt. Windy at eaſt. 
May 3. de 
— | May 5. 
14*= 10! gh 30! 
14 = 15 11 10 14*= 10 Pf 9.30 
14 213 T＋ 12 240 14 15 102845 
14 =15 + 2220 14215 + 12230 
14 = 10— 5 = 20 '\ 14 =20 1 =57 
14 = 10 6 2 5 {| 14 =20 2 =45 
14 = 10 62 45 I4 = 20 3 225 
14210 72 5 I4 20 — 4235 
14 2 5 7 213 14 = 15 + 5 =30 
I4 + 7 = JO 14 2135 + 6 =10 
14 = 00 7 242 14 =15 — 122 7 
144 8 oo 
14 9 = 38 Day clear, wind at eaſt. 


All theſe obſervations are of the lighteſt of the three needles, the 
compaſs box remaining unmoved the whole time. From Feb. 6, 1722, 
to the 10th of May following, I made about a thouſand obſervations 
in the ſame place; and the greateſt variation weſtward, was 14*=45!, 
and — leaſt 13®=50'. It was ſeldom leſs than 14”, or greater than 
198=355! , 


II, . HAvlixe 


Fo 
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II. 2. Havimns lately had the opportunity o 


Rogers's original journal, who in 1709-10, in 
the great South-Sea or Pacific Ocean, I was highly pleafed to find the 


care he had taken to ſet down the variations of 


from the ſouth cape of Calefornia to the iſland of Communicat- 


paſs in his pa 
Guana, oneof the Ladrones, being about ſeven hoursor 105 degrees of 


longitude. _ This might have been long ſince 


Dampier, who had three times made the tour of the 
thrice gone this very ſame track. | 


f peruſing Capt. Woods 


in the 


$$**5 +4 


$ weeks time traverſed S in 


from Capr. 
world, and 


It were to be wiſhed that the French, who have had t 
portunities to do it, would beſtow upon us an account of the varia- 


tions they have lately found in their voyages from Peru and Chili to 


China; and that the Spaniards would tell us how the needle varies 


at this time in the north part of that 
return from the Manilla*s to Ney Spain. With theſe 
points in each curve, we mi 
certainty to compleat the f 
was forced to leave unfinif! 
general chart thereof, for want of the ob 


the following account of Capt. Rogers's obſervatians the firſt 


three 


In 


column gives the correct latitude of the place: 
from London, as eſtimated by reckoning; and the third the variation. 


5 Jes 4 4 


— 


great ſea, th 


which th 
3 


t be enabled with a tolerable 
ſtem of the magnetic variations, which I 
ned, as 1 ocean, in my 
ervatio 


ns requiſite. 


ſecond the longitude 


"January (Lat. N. cor-| Long. Welt Varation | 
1709-10. [rect.everyday.ffrom ] on.] Eaſterly. 
> r342Y 28 32S; © us 09 03 0 
80 21 18 114 42 [02 
20 24 115 15 || 02 
| 15] 19 25 115 45 | O2 
| 428 56 116 24 || 02 
355 18 oo 117 06 | ST 
17 43: 117 30 || 02 
75 16 32 118 ,05 O2 
20] 15 44 118 ,54 | O1 
| 15 00 120 15 1 OI 
| 14 49 122 05 OI 
92 39 14 24 126 ,45 || 00 
Lo: 25] 114 14 129 85 OO 
„ -» | 23 we | B31 :2314: 00 
| = 6. 132 58 (01 
13 29 164 A1 ON 
——_ 12 22 48 nel ben 
30 uh BP 139 21 O01 
13 32 142 07 OI 
Feb. 1 = 13 32 144 37 OL 
| 6 2g 36 147 32 OI 
VI. Part II. | 


x 792, 
Capt. Woods 


e magnetical com- Rogers. 


ed with re- 
marks by Dr, 
Halley. 

n. 368. p. 17 3s 
Ma, & c. 1721 
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en "FEAT INS ong. "Variation | 
[1709-10. erer rom London.] Eaſterly. 
eb. 3.13 26 | 150 18 02. 00 
3636 _F 1&9 02 02... 10 
1 ; , 1 | 
r ro % 13 26 5 19 . 25 | 
13 26 | 157 43 | 02 30 
* 13. 25 J 160 31 O2 , 50 
. | 13 41 163 00 0Z oo 
* Nr 13 41 365 18 {| 07 20 
vp 10 13 44 16% 26 | 03. 30 
e Frag bow, bb Wy, 45. 
5 7 u A 109 5 03 45 
h 82 431874, 33::1:/04:, 85 
wicked 3.38.4 -$75...99 4.54; 39 
e ee af i 
15 13 40 | 179 28 6 30 
nnn 246.0 07 © 
| 3 54 | 183 22' | 07 30 
abs + 233.52, | 185 37 | 09 oo 
noi 4:13, 49 | 187 42 | 10 15 
$ 20 yy 28 189 49 | 11 oo 
+ * 21 14 191 30 — 41 30 
| "13 12 j| T0474 25 12 O0 
| AS.-OT1-I04....37 11 50 
e 195 51 11 00 
p 25 13 03 197 51 I 10 0 
„nene 
e 200 16 o9 30 
d 11 +> 4 | 202 2d 00 
Marth 1| 12 58 204 12 05 40 
. 206 06 | o8 20 
£2 16.0 05 207 33 {} o8 oo! 
OE | lt 209 ©! 07 50 
e 211 54 07 30 
. 212 42 07 10 
' | 13 „% | 214 h | o7 oo 
e 20 215 28 O06 50 
i O08 | 287 #1 1:06 30 
{ . 92 © - 
Ind of /Guana in ſight. | 
e Er for | 
| 39-1 — K 
TO | AA! | 2 | 
©2-007 1 F T 1 


Car. V. - Variation im the Baltic in 1740. 179! 
By this it ap that at about 250 or 300 leagues weſt from the 50 

ſouth-head of Calefornia, the eaſt variation diminiſhes to about 4 of 

a degree ; that for 1300 | from thence, the ſame eaſterly varia- 

tion gradually encreaſes to about 12 degrees, where it becomes great- 

eſt. And that at the iſle of Guam, five hundred leagues ſtill more 

weſterly, it is again decreaſed to 5 degrees 40 minutes. +12 oft 4 

As & as this ſingle inſtance can direct us, I am inclinable to think KK 

that in all that ſpace of ſea which lies to the northwards of our 

track, between Japon and Calefornia, there reigns an eaſterly varia- 

tion, which is ſtill greater and greater as the north latitude encreaſes. 

But that ta the ſourhward of our track, and eſpecially to the ſouth< 

ward of tho equinoctial, a weſterly, variation ariſes, of no great ex- 

tent or quantity, but which is greateſt about 1000 leagues weſt from 

the coaſt of; Pexu and Chili, about the ſame .meridians where Ca 

Rogers found the eaſt variation ſmalleſt. This is agreeable to the 

Theory of the variation I laid down in N* 148 of the Phil. Tranſ. + k Vol. II. 
about 40 years ſince ; and I then expreſly mentioned, in my ſeventh *: LL. Ch, iv. 
remark on the pbſervations there cited, that there was undoubtedly * vil. 

ſuch a tract of welt variation in the ſouthern, parts of the South-Sea, 

it being the nec: conſequence of the fite of the four magnetical 

poles there ſuppoſed, though at that time I wanted experiments to 
rove it. ; en {44 bes | bo mw $. 

: II. 3. Juxx I, 1720, being at anchor near Revell in the latitude of ... .; is ti 

50" 58 north, 5 . LES > ala ki reg, 

he magnetical amplituc - - - 64” 30 north. _ W. 

The true amplitude weſt 3 49 N 37 north: , Sanderſon. 


n. 366. p. 110. 
3 x.% n 20 | Sep. & c. 17 20» 
The variation north '- - - - - = 14 53 welt. 
July 23, at the iſle Gottſand in the latitude of 58” 21“ north, at 
ſun-ſet, * 1 * , . 
The magnetical amplitude weſt - 49“ 5of north. 
The true amplitude weſt » - - - - 35 00 north, 
The variation/north'- - - 14 50 weſt. 
The * of longitude of theſe two by Dead Reck. 
8 1* 4075 7 1 08 © 
3 the 24th at Bornholme, in the latitude of 536“ oo, at ſun 
riſing, 13 1 C 5 L0G | 
The magnetical amplitude eaft - - - 43* 15 ſouth. 
The true amplitude caſt - 28 31 out. 


The variation north +» » « 14 44 weſt. 


— . $ 
2 4 | ® q N F * 
| * 
- | 4 ſs ”% - 
p / N 4 - 7 5100 br} 
. A 5 4 
* * - 1 
, A of 4 1] ' JT) 14 
* 


N - 44 # T's} 


— 


S&S 


[ 
| 
| 
f 
| 
| 


180 YVariationinthe Ethiopic ocean, in 171 1. ParT II. 


$ f ? ) 
Biba, II. 4. [Month | Lat fer Dity Long. Vor. 
in 1721, By from S. Jago 
a Corn- 9523 W 952 W 2513 E 
burr NT 10 26 Who 5o WI 4 30 E 
&c. 1722, x 11 48 WII I 41 W 4 29 FE. 
11 31 WET 43 WI 4 27 EE 
10 53 WII 6 WI 6 10 E 
8 25 WIS 30 WI 7 16 E 
9 31 WI 9 39 WI 6 17 E 
S| 9 10 Wo O WIS 6 E 
811 7 1 9 Hs 53 E 
3 41 E 3 56 ET 4 10 E 
SI 29 Er2 57 Fl o 11W 
Stig 6 Erz 1 EZ oW 
| Sjz1 18 EzA 59 Ef 5 41 WI 
S125 33 Ego O E 7 47 W| 
139 37 £135 52 Ef 8 44 W 
22 8831 40 'Efg79 7 Elro 57 WI] 
. . 11. 82 4 El37 47 Eli 20 4 
8 In: 131260 777 885535 Elaiogr! ElrgogorW 
2117 4 S | 14 29 W 
22313 56 S| 14 48 W 
Nov. 10 57 8 13 11 W 
718 19 S] _ 15 14 W 
291 5 © S| in Cabenda-bay. [14 33 W 
From Cabenda to London, Mer. Diſt. from thence. 
1 » 4 = — — ie 1 
Dec. 9 3* 25 S[11938'W (1243 WIr 1.32 W. f 
4 14 3 30 Sz 18 WIZI 24 W| OT 
200 O0 30 Sjzo 41 Whzo 46 WI 5 
Jan. 110 50 Nizg 8 WIJ3Zo 16 WII 1 E 
1724. 617 15 N43 21 WI43 29 WI I 41 E 
+ RT _—_ — —— : 


. 


ff 1 1 Is "x 
4 Vera II. 5, In the years 1726, and 1729, J obſerved at Vera Cruz the 


Crux, in 1726 ; "LR . : 
Rs iy magnetic variation ſeveral times, and found t to be about 24 degrees 


J. Harris. eaſterly. | Bo 
— gol 8285. We alſo obſerved the variation ſeveral times on our voyage thither 


Jan. & c. iyas ſrum England with a good azimuth compaſs, but I always found that the 
beſt obſervations we could make, when compared together, differed 
ſo much that we could not depend upon them to much leſs than three 
or four degrees, or ſometimes half a point of the compaſs, II. 
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II. 6. A new and exact Table of the variation of 2 223 
the compaſs in ſeveral latitudes and longitudes, nw 
collected out of obſervations taken in four Mid!«:on. 


voyages from London to Hudſon's bay, in N. art, &c. 
America, between the years 1721 and 172797. 


— n 


50 00 56 oofl4 _ 

51 O02 0014 

52: 00 12 00/14 

53 0/12 0014 

54 00/12 0015 

55 -00[|12 0015 

56 oo[f12 00015 

57 00 12 0015 

38 00012 — 2 

59 00/12 00116 - 15 
30 0014 15115 o 
51 004 15“ 

52 00/14 15115 3 
53 001114 15/18 4521 
54 0014 15Þ16 

55 04 1316 

50 co 1516 3021 
57 0A 156 445121 
38 00 14 15117 oOo 
59 001114" 18107 

50 00116 20116” © 23 
51 00 16 30016 ö 14423 
2 0016 3016 * 22g 
53 00/16 306 | 

54 06 3017 

55 0016 3017 

159 ois 3oſt7 

57 90/16 3oÞt7 

13 5516 20418 

159 col}16 » 3olt8.. 
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1%": Variation of the needle. 


Par II. 


1 Lf: A new and exact Table of the variation of 
_—_ compaſs in ſeveral latitudes and longitudes, 
a collected out of obſervations taken between the 
p. 71. 
Luna! years 1721 and 1729 incluſive in nine voyages 
to Hudſon's bay in N. America. | 
| Obſ. means By Obſervation, Ac. By Account, 
The one is reckoned from the meridian of London. 
Lat. [em Vari. | Lat. Lon. Vari! | Lat. Lon. Vari 
| D. [D. 55 
Iss Tr6 [x8 Ac. 5s 22 
56 ſditto 18 | 56 (ditto 
57 [ditto'19 | 57 ditto 
58 ſditto 19 {Obſ. || 58 ditto 
70 [18 [17 bf. iditto 
$i dittonp7 30 z4 
52 |dittoj}17 51 ditt 
53 Iditto 17 52 \ditto 
154 [ditroj18 53 {ditto 
53 |ditroja8 Ac. || 54, ditto 
56 dittoj18 | _ || 5 dito 
[157 j&rroji9 ss {ditto 
58 {ditrojig Obſ. y ditto 
59 dito 19 | me 58 om 22 
70 Jo js 59 {'dittoſ22 
51 ittp 5 126 
I dito ||sT {ditto 
153 ]aUtt9 52 dirto 
54 ditto 53 ]ditto 
55 |ditto 54.  \ditto 
; 56 |dittojx 5 {ditto 
| 57. ditto 56 fai 
8 ditto o ls Fitto 
59 I ditto is Ac. \dittolzr Nbg 58 
50 16 15 1 70 |2þ [ty JObſ. [|22 0 
Fr ditto 18 Obſ. si ſditto[19 Ac. | 
52 |ditto/16 | Ac, 52 ditto 19 51 fditto 
53 [dittoſr6 33 20 Obſ. 152 12 
54 Iditto 17 | Obſ, 54 e ow” 7 Ac. 33 itto 23 


Ca ay. IV. between London and Hudſon's bay. 


Lon. Vari. 


3 
28 23 
ditto 23 
ditto[23 
ditto|24 


ditto 


—— 


ditto 24 | 
| 


30 '23 
itto 23 
itto 23 
itto 24 
itto|24 
itto 24 
itto 24 
itto [25 
itto 25 
itto 25 


Lon. Vari. 


— 1 — 


D. D. 


38 a8 
dittoſ28 


itto 28 
ditto 28 
itto|29 
ditto]29 
ditto130 


l. on. Var 
i; U 
46 


32 24 

itto 24 
ditto 24 
ditto |24. 


ditto|25 

itto|25 
ditto|25 
ditto|26 
ditto|26 
ditto'26 


28 

ittoſ28 
ditto'2$ 

itto'29 
ditto 29 

itto 29 
dittoſz29 
anne 30 
ditto 30 
ditto 30 


0 


48 132 
ittoſ32 
itto}32 

dittc|34. 
ittoſz4 
itt0]34 +. 


50 133 
dittoſ33 

ittoſ3 3 
dittoſ34 


ittol3 5 


2 129 
dittoi29 
ditto;30 
ditto'30 

itto 30 
dittoſ30 
ditto{31 
dittoſ3 1 

ittol3 1 


52 134 


dittoſz4 
dittoſ34 
dittoq3 5 


dittoſ3 5 


— 


ditto 


26 

ditto 26 
itto 26 
ditto 27 
27 


ditto 


Hp 

ditto 25 
ditto 25 
ditto |25 


44 30 
ditto[31 


itto[31 


ittoſ 


itto 31 
ittol3 2 
ittoſ3 2 
itto'32 


+ 134 
ittoſz y 


ittoſ3 6 
itto[36 
itt0[36 


56 136 
large 
ditto3 6 
ditto z 


ditto 3 


3 27 
ditto, 27 
ditto, 27 


Vol. VI. 


Parr II. 


1 31 
ditto 32 


ditto( 32 


ditto 32 


A a 


8 36 
dittol37 
dittogz) 
ditto 37 


ditto 38 


itto 38 


33 Gbr 
mn 33 
itto 33 
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Lat. Lon Vari. Lat. Lon Vari. Lat. ben en 
p 1D. JD: | D. 5. 
58 |6o 37 [Gb. er 7a 42 Obſ. 54 [84 24 |Obſ. 
39 dditto 38 62 dittol43 55 ditto ag 
5650 dditto38 | 2 (dittol48 56 |ditto|26 
62 |ditto[38 ; 57 |ditto|27 
63 |ditto]39 65 HA 8 * 3 5s ditto27 
—— n litto 28 
| — | & 1159 fantoſz 
58 sea 138 [Od 62 76 [41 | = 60 ditto 29 
5 3 39 63 |dittoſgy | © 61 |ditto[35 
85 . 1 64 - ditto|49 8 62 ditto 40 
62 (ditto 40 = 76 a | 8 55 86 za 5 
3 ittog2a2 T 6 (ditt a £ 
59 [64 39 | Obſ. a ; 5 ns fon 
60 — * A e 57 ditto 24 8 
61 [ditto'39 63 — 5 58 ditto 25 | © 
62 |ditto[40 64 |dittoj49 59 meer 2 
ITT i rn r t 
6o 6s 40 |Obſ. 60 82 |z8 Ob. AI = 
6x |ditto[4t | ||6r ddittoſzo 56 [88 22 _ 
62 |ditto'4.3 8 [|[62 dditto 4 > [|[57 |ditto j23 
59 |68 40 5 63 dqittoſa2z 5 58 Paitto 24 
60 |ditto|43 | & 64 ddittola4 = 59 irto 25 
; S [|]60 qditto 26 
61 ditto 2 55 84 19 2 ee 
62 jditto'47 8 [51 ditto 20 f 57 90 21 
60 |no 143 | 5 ||5: ditto a | & 38 ditto 22 
61 \ditto[4.4 D | 52 ditto = 59 ꝗditto 23 
62 ditto 47 | 153 (ditto 23 | | 60 |ditto[24 | 


"An unuſual III. Sept. 2, 1724, a little after noon, being in latitude 41 10! N. 
4 %%%, py longitude from cape Henry in Virginia about 287 oo' E. the wea- 
Cape, Walt ther fair, a moderate gale and ſmooth ſea, my mate told me the com- 
Hoxton, paſs traverſed ſo much that he could not ſteer by it: whereupon I tried 
2-417. P. 53. it in ſeveral parts of the ſhip and found what he ſaid to be true. I 
Jan. &cc. ij; i ordered all my compaſſes to be brought up and placed in different 
arts of the ſhip, and the moſt remote from iron, but to my great 
8 pri found them all in the ſame condition; ſo that we could not 
ſteer by any of them. Then I new touched ſome of them with a load- 
ſtone, and leſt that ſhould affect them, ſent it out to the end of the 
bowſpritz but I did not perceive that the new touching was of any 
ſervice, for they all continued traverſing very ſwiftly for about an 


hour after I came on the deck, and then on a ſudden every one of 


CHAP. IV. Obſervations of the dipping needle. 


them ſtood as well as uſual. During the whole time the ſhip had very 
little motion. 

IV. ABovT the time I was obſerving the variation of the horizon- 
tal needle, I made likewiſe ſome experiments with the dipping needle, 
to try if the dip and vibrations were conſtant and regular. The needle 
I made for this purpofe was 12 inches and one tenth long, half an 
inch broad in the middle, but not above one tenth near the ends ; 
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Ob/ebvations 
of the dipping 
needle at Lon- 
don 1723. By 
Mr. G. Gra- 
ham. „ 289. 


the ends themſelves being filed to fine edges; and in thickneſs it was 3 July, 


about one third of a tenth. The ends of the axis upon which the 
needle turned were very ſmooth, and not bigger than was neceſſary 
for the ſupport of the needle, which weighed nine pennyweights 
twenty one grains, or about half an ounce Troy. The ends of the 
axis were placed upon the edges of two thin plates of ſteel, that 
were hard, well poliſhed, and parallel to the horizon, that the needle 
when vibrating might roll and not flide upon the edges of the 

lates, to avoid the Fiction they would have been ſubject to by mov- 
ing in holes. A braſs ſemicircle was provided, and from the loweſt 
point graduated each way, and a few of the degrees about that part 
of it which anſwered to the dip were divided into fix equal parts. 
By the help of fcrews the ſemicircle could be brought to a due ſituation; 
and by two ſpiritlevels placed at right angles to each other any change 
of ſituation was eaſily perceived, and by the ſcrews it could be real 
reſtored to its former poſition ; all was encloſed in glaſs to ſecure the 
needle from being diſturbed by the motion of the air. I muſt here take 
notice of the great difficulty there is in poiling the needle fo exactl 
before it is touched with the loadſtone, as to take any poſition indie. 
ferently : for when it is pretty near the truth it is extremely trouble- 
ſome to place it at reſt in the feng deſired, in order to try which 
way it is inclined to move. It cannot be done in the open air, the 
leaſt motion whereof will diſturb the needle ; and when it is ſhut u 
it is no eaſy matter to ſettle it in the place intended. And that there 
will be a ſenſible difference of the dip upon ſhifting the ſides of the 
needle, whatever pains be taken to prevent it, I am fully ſatisfied 
from the following experiments. 

Exper. 1.] March 20, 1724, I touched both ſides of that end of 
the needle which I deſigned to point ſouth upon the north-pole of a 
ſmall terrella; after which I cauſed it to vibrate in an arch of ten 
degrees, and counted the time by a pendulum clock ſhewing ſeconds, 
till the needle had performed fifty vibrations, | 

It performed the firſt 25 vibrations in - 2! 68 

The next 25 vibrations in - - - - - 2 27 


% > <4 
Which gives for each vibration at a medium +» = 6,5 
The needle dipped - - - - 73* 15 


Aa 2 Exper.] 


& c. 1725. 


— — — 


188 Obſervations of the dipping needle. Par II. 
Exper. 2.] I ſhifted the needle 10 chat the ſide which before re- 
u the eaſt was now turned weſt, and cauſing it to vibrate in the 
ame arch as before it performed 
The firſt 25 vibrations in- 32 40 
The next 253 in „„ ma,” 0: 


— 


r 
That is, each nnn CC 6, 56 
The dip - „ T4”. go" 

W. bor, Exper. 3.] 11 now touched the ſame end of the needle a ſecond 

"1. time on both ſides upon the ſame 19 and ſuffering it to vibrate 
: as before 

It performed 25 vibrations in - - - - 2 49" 
That is, one vibration iin 6, 76 


The di? 18 20 
Exper. 4.] The needle was now ſhifted and ſtood as in the ſecond 
experiment. 

t performed 25 vibrations inn 2 4 
That i is, one vibration i - 6, 44 
The dip - - = - 73* 45 
Exper. 5.] The fame end of the needle being now touched twice 

on each fide with the loadſtone preſented by the Lord Paiſley to 
the Royal Society, in its armour, 
It performed the firſt 25 viorations i . 38˙0 
The next 25 in - o mm 
| — — 
The 50 vibrations in - 8 44 
That is, each vibration i? bo of 
"| A. .- 73" 55 
Exper. 6.] The needle being turned and ſtanding as in the ſecond 
and fourth experiments it performed 
. The firſt 25 vibrations in?? 227 odf 


The next 25 in - n - ....1. 57 

The 50 vibrations in - — - - „„ 
That &, each vibration inn?n᷑ 4, 74 
3774 107 


Exper. 7.] I now touched the needle at both ends with the ſame 
_ with which it was touched in the fifth experiment, after which 


rmed 
he firſt 25 vibrations in - Fo OB ">, = 3.00 
Z ͤœMJꝛ woo I og get) 
The com - ©" T 


9 each vibration in . 3576 
1 The 
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The dip ;- * me Fs 7 20 
The dip repcated . with the 
needle — 4 off and laced : 74 20+ 
Exper. 8.] Upon ſhitting the needle it performed 
The firſt 25 vibrations i- 1 33% 
The next 26 m1 — 1 34 


The 50 in r e 

The di?h : 7 23 

The dip repeated - - 74 30— | 

The needle had the fame ſide to the eaſt in the firſt, third, fifth, 
and ſeventh experiments; and had that ſide turned weſtward in the 
ſecond, fourth, ſixth, and eighth; and I began to count the vibra- 
tions when I obſerved it to vibrate juſt 10 degrees, as near as I could 
gueſs. All theſe experiments were made with ſufficient” care in every 
particular, excepting the quantity of the dip, which -requires the di- 
viſions of the ſemicircle to be very equal, and the goth degree to be per- 
pendicularly under the axis of the needle; this laſt T found was a little 
faulty, the dip being in reality greater than the ſemicircle ſhewed it. 
After I had rectified this error, and new touched the needle: upon 
that part of the armour to which iron is applied when it is to be 
lifted by the ſtone, it performed the ſame number of vibrations in 
leſs time than in any of the former trials. I now determined to ob- 
ſerve for ſame ſpace of time both the dip and vibrations, without 
freſh touching the needle. The obſervations follow, by which it ap- 
pears there is a very conſiderable difference hoth in the quantity of 
the dip and in the quickneſs of the vibrations. 

In all theſe experiments the needle was placed ſo as to vibrate ex- 
actly in the plane of the magnetic meridian ; and ſufficiently diſtant 
from all iron. that could affect it, as far as I could perceive, till 
I had occaſion to put up a very large iron rod in the room above it, 
which immediately altered the dip of the needle, and. thereby put an 
end to theſe trials. | A 


Dip 
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Dip. Time of the 
1723. day. 


Mar. 29.|75*==00/ at ob oO 
74==53 | 4==15 
30174==55+| 100 


31 74 =50— I02=00 


IO Lip 5 IO0==00 


74=30+! 8=00 | 


32 11 


Dip. 


17435 


167435 


Time of the 
day. 


74 23510 H＋ Oe = oo a. m. 
13] 74=40— 
I4174=40—|I02245 
74 =40=—|11=15 


174=35 |_$=17 _ 
15]74=35 9210 a, m. 


2430 C845 


17224 


23]74=50 202 


18744 f 9=15 
14=45__|._5=92 

19174=45 |_9=00 4, m. 
20174 =45_ 
I 


28 | 75—00 
 175=00 


2174=45 


— 


267420 "2=30 
27 /4=55 


ras. 


I co p. m. 
3215 


— — 
A 
May 1174=45-_| 1=30. 


— 


12 O0 


74=45+] 1=00 
74= 40+ 
The weight of the dippi 

needle gpt. 21gr. 0% the 


3 


N. B. The mark ＋ fignifies 
ſomething more than is here 
ſet down, and — ſignifies 
ſomething leſs, but the dif- 
| ference could ſcarce amount 
to more than two minutes. 


Experi- 
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Experiments of the vibrations of the dipping needle, beginning with 
an arch of 10 degrees, with the times in which 100 vibrations 


were performed. 
; Nor bout 76 15! afternoon [99 20 
ru1.A4a u — . . 
l r Firſ. 50 in 311 
Firſt 30 in g'/=2 Laſt 30 in 3= 1 
Laſt 30 in 2=45 | OO 
— The 100 in 6=12 "hs 
The 100 in 5= 4. dip 24. =25'—||Repeated, the needle being new 
April 2. in the evening. touched. 
Firſt 30 in 3 3 Firſt 50 in 2=38 
Laſt 50 in 2=43 Laſt 50 in 2=23 


The 100 in 5=46. dip 74=20+||The 100 in 5= 1. dip 74=35 _ 
April 3. about 4 in the afternoon. || Repeated again about an hour after. 
Firſt 50 in 2=52 Firſt 30 in 2=38 * 

Laſt 30 in 2=39 Laſt 50 in 2=20 


— 


The 100 in 5=31.dip 74=50 The 100 in 4=58. dip 74= 304 
Repeated about an hour after. May 21. about noon. * 
Firſt 30 in 2=53 Firſt 30 in 2241 
Laſt 30 in 2=35 Laſt 30 in 2=28 


— 


The 100 in 5=28. dip 74=50+}| The 100 in g= g. dip 2430 
April 4. about 11=15 inthe morn. {| May 23. about 12245 

Firſt 30 in 2=54 Firſt 50 in 2=40 

Laſt 50 in 2=30  [[Laſtgo in 2=27 


— — 


The 100 in Gem 24. dip 74= 50+) The 100 in 5= 7. dip 74=40 
April 28. about 5=15 afternoon. || May 25. about 3= 30. 
Firſt 50 in 2248 Firſt 50 in 22841 


Laſt go in 2=16 e 2230 

The 100 in 3 = 4. dip 7458 The 100 in 5=11. dip 74=40Þ 
; | Repeated May 27. about 6= 30 afternoo 

Firſt 50 in 2=47 {Firſt 30 in 2=41 5 

Laſt 30 in 2216 | Laſt ;o in 228 

The 100 in 3 3. dip. 74838 The 100 in 5=9. dip 74= 50 


| 
| 
1 
1 
4 


192 Of the virtues of plants, Pax II 
V. An account of a book omitted. 


1.411. p-245 AN account of a treatiſe entitled, Calculations and Tables relating 


to the attractive virtue of load ſtones. By the Right Hon. the 
Lord Paiſley. Anno 1729. 


— — 


CHAP. V. 
Botany. 


A method of I. x Can never enough admire the judiciouſneſs and ſagacity of 
—_— of the ancients, who without any of thoſe means made uſe of by 
planesby their the moderns have handed down to us ſuch an account of the virtues 
external ſirue - of thoſe plants which are more particularly uſed in phyſic, that all the 
oy 4 Dr. endeavours of their inquiſitive ſucceſſors have never been able to outdo 
ng * 3 them. It muſt have been a long tract of experience which enabled 
Jan. &c.a7z0 Dioſcorides and Theophraſtus to collect ſuch a catalogue of the vir- 
tues of plants, that ſcarce any thing has ſince been added to it. The royal 
academy at Paris has been at great pains to find out the virtues of 
plants by the chymical analyſis and ſeveral other experiments, of which 
we have the abſtracts in Tournefort's Hiſtoire des plantes aux envi- 
rons de Paris, and Tauvry his Traite des medicaments: but theſe en- 
deavours only ſerve to confirm what the ancients advanced, without 
any new diſcovery. For Tournefort, after having made the experi- 
ments with the tourneſol and blue paper and given an exact account 
of the ſeveral active chymical principles which are obſerved in ſuch 
and ſuch a plant, uſually concludes, Therefore tis not ſuſpriſing if it 
has ſuch virtues?; which is nothing but giving a reaſon why the 

ancients believed they were good for ſuch diſtempers. 
The means by which our forefathers diſcovered the virtues of plants 
and their uſe in the ſeveral diſeaſes, as they were the moſt ſimple fo 
they are moſt aſſiſting at this very time. It ſeems they narrowly 
conſidered their facies externa, and thus concluded; if ſuch a plant par- 
take of ſuch virtues, ſuch another ſo very like it muſt be endowed 
with the ſame; v. g. apium and fæniculum have the ſame manner of 
flowering z both produce their ſeed after the ſame manner; their roots 
are both alike, being long, white, ſtreight, carnous, &c. Therefore 
fince long experience ſhews that ſuch a plant has ſuch virtues, ſuch 
another like it muſt have the ſame. Thus we find apium, fenicu- 
lum, petroſelinum, all joined together, and preſcribed as the opening 

roots in the diſpenſatory. 

This induced the expert Dr. Herman to lay down theſe general 


maxims: 1 * flore & ſemine conveniunt eaſdem poſſident vir- 


mnia ſemina ſtriata ſunt carminativa. The late ingeni- 
ous 
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ous Mr. J. Petiver, a few years ago obliged us with a diſcourſe upon this 
ſubject, printed in the Phil. Tranſ. N.255, p. 289,“ in which he obſerves, * Vol. II. 
that the plantæ umbelliferz, galeatæ, verticillatæ, tetrapetalæ, ſiliquo- Cb. V. $ lxv. 
ſæ, and ſiliculoſæ, for the generality, have a tendency to the ſame virtue 
and uſe. This was the occaſion of ſome intercourſe betwixt him and me, 
in 2 or 3 letters printed in my miſcellaneous obſervations, wherein he 
obſerves that the plantæ flore ſtamineo, which he calls blink flowers; 
ſuch as hops, nettles, docks, ſorrels, betes, blites, ſpinage, oraches, 
bonus henricus, or engliſh mercury, and kali minus album, are all 
ood ſallads, raw or boiled. Alſo the leguminoſæ or pea-kind 
ches peaſe, beans, phaſeoli, are good nutritive food for men; and the 
tares, treſoils, medicæ, loti, and ſaintfoins, are good pabulum or 
fodder for beaſts. To theſe he adds the frumentaceæ or cereales; as 
the wheat, rye, and oats, in Europe, and the maiz, millet, panic, 
and ſorgum, in the Indies, make good bread ; and that from barley 
and rice we have good fermented and ſpirituous liquors. He further 
obſerves that the iris or flag-kind in foreign parts afford us prevalent 
drugs of no mean virtue and uſe; ſuch as ginger, galingal, turmeric, 
zedoary, caſumuniar, and cardamoms. The laurus or bay-kind has 
ſome noble attendants of the ſame tribe with itſelf; ſuch as cinnamon, 
caſſia lignea, malabathrum, folium indicum, and the camphire tree. 
In anſwer to his I added that all the pappeſcentes & lacteſcentes. 
ſuch as the ſonchus, dens leonis, hieracium, lactuca, cichoreum, endi- 
via, tragopogon, and ſcorzonera, have the ſame virtues and ſerve for 
the ſame uſes both in the kitchin and ſhops. All the aſperifoliæ, ſuch 
as boragoand bugloſſum, are thoſe which are called coolers in a more 
or leſs intenſe degree; for ſome are aſtringent, as conſolida, others 
narcotic, as cynogloſſum. All the galeatæ and labiatæ for the moſt 
part conſiſt of ſubtile particles, and are therefore cephalics ; as laven- 
dula, roſmarinus, majorana, &c. mentha, pulegium, meliſſa, hyſterics. 
Attenuaters and inciders, as ſalvia, horminum, &c. A fourth fort 
ſomewhat aſtringent, as bugula, lamium, &c. So that by having an 
idca of the virtues of a majorana, mentha, ſalvia, lamium, we come 
to know the virtues of all their congeners. All the papavers are nar- 
cotic.” The eſulæ and tithymali are cathartic; though both theſe are 
lacteſcent, yet they differ from thoſe which are pappeſcent alſo. All 
the malva's are chiefly emollient; the pentaphyllous kind aſtringent; 
as are alſo the plantains. The corymbiterous kind are either ſto- 
machics, hyſterics, or vermifuges. The gentian bitters, ſtomachics, 
hyſterics and febrifuges. The pomiſeræ ſcandentes, as cucumbers, 
melons, &c. are coolers ; but ſome are cathartic, as cucumis ſylveſtris, ' 
and colocynthis. The convolvuli, as mechoacanna, &c. are purga- 
ive; to which jalappa, by flower and fruit, is near of kin. Digi- 
talis and gratiola are emetic and purgative. The, as and bul- 
bous roots are emollient and more or leſs acrid. Thus allium, cepa, * L 
Vor. VI. PART II. B b | porrum, 
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are coolers. 


porrum, unboiled, are hot, diuretic and lithontriptic. All the ſeda 


Thus at the firſt view, without knowing the characteriſtics fo nice- 
ly as botaniſts do, but only exactly obſcrving the facies externa of the 
plant, when the virtue of one ſpecies is known the virtues of all the 


congeners may be gueſſed at if not fully determined. 


The next ſimple method of the ancients to diſcover the virtues of 


plants ſeems to have been the taſte and ſmell. Thus apium and pe- 


troſelinum have a like taſte, therefore they are to be preſcribed toge- 
ther. The ſeeds of fæniculum and anifum have much of the ſame 
taſte and ſmell, and therefore both of them muſt be carminative, &c. 
They had likewiſe recourſe to the temperament and qualities, ſuch 
as hot and dry, cold and moiſt, in the firſt, ſecond, third, and 
fourth degrees. But ſince the taſte is not always the ſame in one per- 
ſon, and different perſons have different ſenſations; that, as being too 
ſubject to the different tempers and imaginations of people, is deſer- 


vedly exploded. 


I have lately compoſed a compendious ſcheme of all the plants 


uſed in phyſic; in which, that I might render it leſs liable to ob- 
jection and not ſeem to introduce any innovation in the diſtribu- 
tion, I have not ſo ſtriftly obſerved the making their charac- 


teriſtic notes and virtues agree, but have diſtributed them according 


to their operations. 


The firſt diſtribution is by joining together all thoſe which are pre- 
ſcribed under one title in the ſhops ; ſuch as the opening roots, emol- 
ent and capillary herbs, cordial flowers, hot and cold, greater and 
lefler ſeeds. In this I have not kept to the diſpenſatory catalogue, 


but have added ſeveral congeners, that T might give a f 


men of 


what is propoſed concerning the virtues and characters. Thus I have 
added cuminum and meum to fæniculum; Jaurus alexandrina, and 


hippogloſſum to ruſcus ; alcea to malva and althea 3 bonus henricus, 


atriplex, &c. to beta, under the title of oleraceous emollients; lingua 
cervina, polypodium, &c. to the capillary herbs; and ſoon in the cor- 


dial flowers, and hotand cold feeds. 


I have, ſecondly, diſtributed the plants into ſuch as are altering and 
groſs, 


evacuating. The altering are divided into thoſe that conſiſt of 


and ſuch as are faid to conſiſt of tenuious and ſubtile particles. Thoſe 
conſiſting of groſs particles are aſtringent: ſuch as prevent abortion 
and ruptures, ſtoppers of the fluxus menſtruus immodicus, fluor albus, 


diarrhza, dyſentery ; goed in burnings, bruiſes, cancers, ſpitting of 


blood. Groſs medicines are narcotics, vulnerary, good for ſcrophu- 


lous tumors, ſquinancy, refrigerators. 


Plants conſiſting of ſubtile particles are aperient z ſach are all op- 


thalmics, arthritics, nephritics, lithontriptics, diuretics, 


| | | * 
They are alſo pectoral, anti- apoplectic, paraly tic, W on- 
gin | lac, 
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driac, provokers of birth, febrifuges, ſcorbutics, ſtomachics, vermi- 


es. 
age evacuating medicines are emetic, or laxative and purgative. 
The nutritive medicines are the plantz cereales and leguminoſz. 

It is here to be noted that I have not inſerted any plant in this 
table but ſuch as are natives of Britain, or ſuch as are cultivated in 
Britiſh gardens z and to render it ſtill the more uſeful I have added 
ſuch particular parts as are uſed in the ſhops; viz. the root, herbs, 
leaves, tops, flowers, fruit, nuts, bark and wood. 

Having thus reduced within a ſmall compaſs the moſt conſiderable 
virtues 3, lants, both general and ſpecific, and ſhewn the moſt eaſy, 
ſimple, and natural method of diſcovering them, I would not be un- 
derſtood as if I were averſe to other methods of finding them our. 
On the contrary, I could heartily recommend one hitherto much neg- 
lected, and which I am convinced would be of great uſe if 8 

one about; and that is their infuſion in different liquors, in order to 
nd out the proper menſtruum for extracting their more uſeful parts. 

Every phyſician is ſenſible that there are ſeveral ſimples, and thoſe 
ſpecific too, which given in ſubſtance are of great efficacy ; whereas 
if their contexture is diſſolved their parts can never be ſo reunited as 
to produce the ſame effect. Thus cortex peruvianus is never ſo ef- 
fectual as when given in powder, That there are others which will 
communicate their uſeful particles, when infuſed, to one liquor and not 
to another; and that the ſame ſubſtance will impregnate two liquors 
diverſely, according to the different menſtruums. Mr. Lemery ad- 
viſes to infuſe opium in water and ſpirit of wine ſeparately ; and after- 
wards to mix both infuſions together in order to make the laudanum or 
extract; wiſely conſidering that the water will be impregnated by the 

more. ſoluble Eline particles, whereas the ſpirit will only imbibe the 
more reſinous; for water ĩs the proper menſtruum for a ſaline ſubſtance 
which will not diſſolve in ſpirit of wine; this rather hardening and 
preſerving it from being diffolved either by air or water. Thus the 
moſt convenient way to preſerve the volatile ſalt of animals, is to SEP 
it among brandy ; and every one knows that water immediately diſ- 
ſolves ſugar, 2 7059 brandy will not do. Therefore ſenna will im- 
part its purgative quality to water or ale, having its ſaline particles 
more diſengaged; but the purgative virtue of Jallap conliſting in its 
refine requires wine or, brandy for the menſtruum or diſſolvent. 

Therefore, in my opinion, a moſt proper means to find out the vir- 
tues of plants is to have recourſe to the proper menſtruums. A ſimple 
may be infuſed in rain water, ſnow water, or pure fountain water ; if 
its texture is looſe and it abound with ſaline particles, thoſe pure ele- 
ments will be impregnated by it; but if the texture be more compact, 
firm and ſolid, if its particles are more fixed, mineral waters ; or by 
the addition of a PI has of the fixed falt of a plant 
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a proper 
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a proper menſtruum may be prepared. And next to giving the bit- 
ters in ſubſtance, ſuch as wormwood, gentian, and camomile flowers, 
that is the moſt convenient way of adminiſtring them: not but their 
tincture extracted by brandy or wine may do very well; but ſince 
they abound very much with a fixed ſalt, a great deal of their vir- 
tue may be communicated to a leſs ſpirituous liquor when a more 
ſpirituous will not extract it. The proper means to know which men- 

ruum will extract the more uſeful parts of = ſimple, or rather ſu- 
ſpend its more ſolid 283 is to uſe the ydroſtatical balance ; 
when having weighed the menſtruum before infuſion, and after the 
materies has been infuſed for ſome time, it will ſoon be obſerved by 
the augmentation of the weight how far the menſtruum is impregnated 
and which is the moſt proper diſſolvent. The propereſt £20, A of 
adhibiting the fixed ſimples, if not in ſubſtance, is by decoction, in- 


fuſion, or tincture: (it is called infuſion when the menſtruum is either 


water, ale, or wine; but a tincture when brandy is employed; ) and 


the beſt way to obtain the uſeful particles of volatile, tenuious, or 
ſubtile ſubſtances is by diſtillation. Theſe may indeed be proper in- 
gredients for an infuſion or tincture; but there are a great many 
fred ſubſtances as improper for diſtillation as the volatile are improper 


for extracts. 


The anatomi- II. 1. TAKE leaves of vegetables that are ſomewhat ſubſtantial and 


cal prepara- tough and have woody fibres; as for inſtance, leaves of orange trees, 
tion of vegeta- 


of lemon, laurel, of cherry, apricock, peach, plumb, apple and pear 
— —_— trees, of poplar, oak, &c. Many ſorts of leaves have no uch 


Communicat- woody fibres or veins; as for inſtance, vine and lime- tree leaves. 
440% Sir Hans Thoſe of the firſt ſort are to be gathered in June or July, 
Sloane, Bar. hen they are moſt perfect, not touched by worms and caterpil- 
1.416. p. 441. bi . , P 
Nov. Kc. lars. They are to be put into an earthern pot or a wide-glaſs veſſel, 
1730. with a good deal of rain- water n over them, and afterwards left 
in the open air, uncovered and expoſed to the warmth of the ſun. 
The water muſt always ſtand above the leaves, and if it evaporates ſo 
as to leave them dry, freſh water muſt be poured on. Thus the 
leaves begin to putrify ; ſome forts will be rotten in a month, others 
hold ont two months and longer. When the two external mem- 
branes begin to ſeparate, and the green ſubſtance of the leaf to grow 
liquid, then it is time to perform the operation. The leaf is to be put 
into a White flat earthen plate or dith filled with clear water; ” BK 
being gently ſqueezed with the finger, the membranes begin to open 
in the extremities, and the green ſubſtance comes out. Take the 
membranes on both ſides dexterouſly off with the finger, which muſt 
be moſt carefully done in the middle of the leaf near the ſtalk : if 
there is once an opening the reſt follows eaſily. The ſkeleton that 
remains between is afterwards waſhed in clear water and kept in a 
MJ The 
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The method with relation to fruit, as apples, pears,” plumbs, 
cherries, peaches and the like, is as follows. The fineſt and, lar- 
geſt pears that are ſoft and not ſtony are moſt proper for this 
ſort of anatomy. Firſt, they are to be nicely pared without ſquee- 


zing them, and care taken not to hurt the ſtalk or the crown. 


This done, put them into à pot of rain or freſh ſpring-water; 


cover it, and make them boil gently till they grow throughly ſoft; 


then take them out and put them into a veſſel of cold water: the 

r which is to be anatomized, is to be put into a diſh filled with 
cold water; hold it by the ſtalk with one hand, and with one finger 
and the thumb of the other hand rub the pulp of the pear gently off, 


beginning near the ſtalk and rubbing equally towards the crown, and 


you will eaſily ſee in the water how the pulp ſeparates from the fibres, 
which being moſt tender towards the extremities, it is there the great - 
eſt care is to be taxen. No inſtrument is of any uſe in this opera- 
tion, except at laſt of all a penknife to ſeparate the pulp ſticking to- 
the core. In order to ſee how the operation advances, you may fling 


away the muddy water from time to time and pour on clean: all be- 


ing ſeparated, the ſkeleton is to be preſerved in ſpirits of wine recti- 
fied.. The ſame proceſs is to be obſerved with relation to apples, 
plumbs, peaches and tlie like. Turnips and other roots that have 
woody fibres or ribs muſt be boiled without paring, till they grow 
ſoft and the pulp comes off. Not only many ſorts of roots, 


but alſo the barks of ſeveral trees may be reduced after this me- 


thod into ſkeletons, preſenting rare and curious views: of vege-- 


tables. } #177) 


II. 2: ALBERT 8 .coniginaicatedtaithe ſociety his me- Of the veins 
thod of diſſecting vegetables I ſeparated the pulpous from the fibrous n arririer 


parts of ſeveral Ieaves according to his directions; when examining 


of lea ves. By 
Dr. Frank 


chem by glaſſes and in water I found that each fibre was naturally ſe- Nicholls. 
parated into two diſtinct fibres by a thin ſtratum of the pulpous ſub- 1 414.5371. 
ſtance z and that this ſeparation was continued through all the fibres Mayecc.1730 - 


and ſtem of the leaf, ſo as to form two diſtinct planes of ſimilar net- 


. 


work. 7, 0 #1 


Though: this duplication of the veſſels in leaves ſeems to point out 
an analogy between them and the veins and arteries of animals, yet I. 
ſee no. probable means. of. gueſſing, which are the arterial and Which 


the venal fibre. 


17021 | | (43. JO IEIT-2t 
That I might-iltuſtrate this matter as it appeared to me, I have 


prepared two. leaves the one fig. 63, of an apple, the other fig. 64; Fig 63. 64 - 


of a cherry ; in which as well the ſeparation of the fibres and ſtem, 
as the pulpous ſubſtance by which they are naturally ſeparated, are 


very obvious. 


II. 3. Szzinc-ſome reddiſh boards and enquiring what they vere, Of the veſſols - 
L underſtood they were bought of the India company, and came from , By» 


the 


Mr. Anthony 
Lecuwen- 


hock. u. 365. p 134. Jan, dsc, ur: 


—— 


che iſland of Amboina. I procured a piece of it and ſome of the 
chips, in order to obſerve the veſſels therein ; and cutting the wood 
through all manner of ways, I found that in one place it appeared 
whitiſh, at a ſmall diſtance red, and in another place blackiſh. Upon 
cutting it tranſverſly, I ſaw the orifices of the aſcending veſſels which 
ran along the length of the wood, and which appeared of ſuch a ſize 
in the microſcope that one would have judged a pea might paſs through 
them. Where the wood looked reddiſh, I found theſe great veſſels 
filled with a ſubſtance of a fine red colour, ſo that I imagined they 
carried a red ſap into the horizontal veſſels, which were ſo very nume- 
rous and ſo thick together that they cauſed the wood to appear of the 
ſame colour with the red ſubſtance which was contained in them. 
I afterwards cut off ſome very thin flices tranſverſly, and putting 
them into a China cup I poured hot water upon them and ſuffered 
them to lie in it for ſome time ; then viewing them with a microſcope 
L obſerved that the red ſubſtance was extracted by the water, and no 
red colour was now to be found in any of the veſſels. 

What ſeemed ſtrangeſt to me in this wood, was that cutting through 
it lengthways, as I frequently did, I obſerved it to be of a fine red 
colour for one hair's breadth, and a hair's breadth farther it appeared 
white; and the aſcending veſſels ſeemed to be ſmaller where the wood 
was red than where it was white: which narrowneſs of the red veſſels 
I judged to proceed from the ſap contained in them. 

On viewing the aſcending veſſels in oak I found ſome others which 
entered into their ſides, and appeared. like ſo many ſmall round 
holes, eſpecially where the horizontal veſſels lay, which I judged to 
be united to the aſcending veſſels by means of thoſe {| orifices, 
and thereby to diſcharge part of their ſap into them. Taking a ſmal] 
twig of an oak, which in ſeven years was grown to about the thick- 
neſs of ones finger, I cut it through according to the length both of 
the aſcending and horizontal veſſels, which laſt I ſaw lying in great 

| — very cloſe together, and proceeding directly 22 pith of 

In . aſcending veſſels conſiſt of ſo very fine and thin a ſub- 
ſtance, that they exhibit a moſt delightful ſpectacle in the microſcope. 
In them I imagined that I ſaw ſome globules, with a ſmall opening in 
their middle, which ſeemed to be of a cloſer and denſer ſubſtance than 
the reſt of the wood. Burt I afterwards found myſelf miſtaken, and 
that theſe 3 globules were nothing elſe but the orifices, where- 

by the aſcending and horizontal veſſels were united r, and 

through which the fap' was carried from the one end to the other. 
Of the pores of II. 4. Nor cogitationem meam converti ad frondes arborum no- 
box-leaves, ſtratium, tacituſque meditabar num & ill forſitan oſculis ſint inſtruc- 
D cum igirur in area mea duas haberem arbuſculas buxi, folium ex 
Tau. By ig unum decerpſi & in partes d vyul ſum ope microſcopij oontemplatus 


the ſame, . | ſum. 
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ſum. Tum vero partes illas per quas tranſpiratio fit clariſſime viſu 
diſtinxi, Adhæc complures percepi exiguiſſimos hĩatus qui lucem tranſ- 
mirtebant : quos tamen commodius majorique numero percepi cum 
partes prædicti folij aliquanto eſſent ſicciores. Præterea quædam 
buxi foliola, partim adhuc virentia partim exſiccata, mihi adferenda 
curavi ut illorum texturam inveſtigarem : quod eo ſucceſſu feci, ut 
ſpiracula in iis clarius viſu perceperim quam in ullis unquam fructibus 
ante percepiſſem. Ut autem multitudinem ofculorum quæ in tali 
foliolo percepi velut oculis expoſitam haberem, folium buxeum lineali 
impoſut cupreo quod in varias partes diſtinctum erat: comperique 
longitudinem folij parem eſſe octonis partibus pollicis in decem par- 
tes diſtributi; folij vero latitudinem cum medietate pollicis, five quin- 
que decimis partibus exæquari. Jam vero ponamus tali foliolo figu- 
ram eſſe ovatam; adhæc latitudinem ejus atque longitudinem con- 
jungamus: tum exſurget numerus 13, cujus dimidium fit 6 3. Dein pona - 
mus idem ſoliolum, poſt illam latitudinis atque longitudinisconjunctionem, 
inſtar circuli eſſe rotundum; illiuſque diametrum 6 f. decimis — par- 
tibus ex æquo reſpondere. Exinde juxta foliolum ante dictum locavi 
pilum porcinum; quem microſcopio contemplatus, judicavi duodecim 
buxi oſcula, ſi ſibi contigua jacerent, cum diametro pili porcini lon- 
gitudine exæquari; ſexaginta vero pilos porcinos judicabam magni- 
tudinis eſſe pollicaris. Sequitur decimam quamque pollicis partem ſex 
diametris pilorum porcinorum longitudine parem eſſe; dimidiatam 
vero diametron folioli buxei cum 19 + diametris pilorum porcinorum 
exæquari. 85 19 3 diametri ſi duodecies, id eft juxta numerum 
oſculorum, multiphcentur, efficitur numerus 234, quam longitudinem 
dimidiatus folioli buxei circulus ex antedictis habet. Ur autem quid 
tali circulo contineatur ſupputemus, primo eum geometris ſtatuendum 
eſt; quæ proportio eſt numeri 14 ad numerum 11, eandem proportio- 
nem eſſe inter numerum quadratum diametri cujuſvis circul & ea quæ 
circulo ipſo continentur. Sequitur unam folij buxei ſuperficiem oſ- 
culis 172090 præditam eſſe. Cum autem altera ſuperficies haud pau- 
cioribus inſtructa ſit, tandem exſurget numerus oſculorum 344180, quo- 
rum ope perſpiratio & exhalatio fiat. * | 
Cum lanuginem illam que mala perſica conveſtit nupera eſtate fine 
microſcopio conſiderarem, fruſtula quædam mali perſici ex cortice 
exciſa ante microſcopium collocavi. Tum vero judicabam floccos illos 
laneos multirudine pares eſſe oſculis per cutem mali perſici diſſuſis. 
Et quemadmodum oſcula fructuum velut inter duo labiola pateſcere, 
nec plane rotunda ſed aliquantulum oblongaeſle, jam ante monui; fic 
flocci lanei ex oſculis dictis effloreſcentes non omnino rotundi ſunt, 
fed nonnihil plani. Sed & complures in medio quadam notatos 
eſſe Mn. Ut autem oſfculorum,”-unaque aloe. humorum, 
qui aerem ingreſh in particulas oblongas ſed alias aliis Jongiores ſpiſſe- 
ſcunt, ingentem numerum-oculis ſubjiciam 3 exiguam mali perſici por- 
. nonem 
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Fig. 6. tionem delineari curavi. AB F G perpuſillum eſt fruſtum mali et 
corticis perſici, BC DE F lanugo malo adhæreſcens. Magnitudinem 
dicti fruſtuli per iconem deſignati ſic æſtimare poteris: tres vultus 
mei pilos microſcopio applicatos pictorĩ, poſt iconis modo dictæ deline- 
ationem, intuendos exhibui. Cum deinde ejuſdem iconis longitudi- 
nem AG in 16 partes diſtribuiſſem; rogavi quot latorum pilorum 
diametros in illa iconis longitudine contineri judicaret; qui ne octo 
quidem reſpondit. Quod fi verum eſſe ſtatuamus, quam incredibili 
4 — laneorum multitudine neceſſe eſt malum perſicum circum- 
veſtiri!i | | 
Cum poſtea mala five pyracydonia permaturuiſſent, quaſdametiam 
mali cydonij particulas ad microſcopium applicavi; & lanuginem quæ 
| ex malo cydonio exhalatur neque lanugini mali perſici copiã cedit de- 
Fig. 66. lineandam curavi; HIN O perparva eſt portio mali corticiſque cy- 
donij, IK LM N lanugo ex malis cydomis exſudans. * lanugo, 
licet in cydoniis longior quam in perſicis, non tamen in illis erigitur 
ſicut in iſtis; ſed criſpando ſibi invicem implectitur. 
II. 5. I nave often obſerved the ſo called membranes in which 
go ang oe d the ſubſtance of meal or flower is encloſed, like little packets in cells 
| — gag 49 or boxes, which. is alſo the caſe of all kinds of beans, peaſe, wheat, 
p. 200. May, barley and other grain. 1 ar length, with aſtoniſhment, diſcovered 
c. 1721. very plainly that theſe membranes were full of an unſpeakable num- 
ber of little holes, through which in many places one might perceive 
the light. Theſe holes we can ſuppoſe to be nothing elſe but little 
- veſſels that had been torn or cut off, and partly compoſe the mem- 
-branes, partly ſerve for the production of the farina, of which there are 
an infinite number of particles in a pea or bean. I imagine that each 
of thoſe mealy particles receives its increaſe - by a little veſſel pro- 
.ceeding from its cell, but imperceptible through its ſmallneſs. Theſe 
veſſels, of which the little cells or caſes moſtly conſiſt, are more eaſy 
to be diſcovered in beans and peaſe than in any other ſort of 1 
2 men or in grains; but in wheat the veſſels are difficultly traced in 
| the cells, and I was obliged to make yery many obſervations and ex- 
riments before I could fully fatisfy myſelf chat I ſaw the torn or 
Hroken veſſels ; the reaſon of which is, that the little veſſels, of which 
the cells or ſkins of the grains of wheat are compoſed, are exceedin 
thin and brittle. I have alſo found, upon obſerving the veſſels of 
which the cells are compoſed, that ſeveral of the globules in wheat 
were broken to pieces in the operation, and that in one of thoſe ſingle 
globules there were other ſmall globules encloſed. I have likewiſe 
obſerved that the membranes or little cells in barley, in which the 
. globules of the meal are ſhut up and receive their encreaſe, are thicker 
.and ſtronger than thoſe of wheat. | 
I took a large almond and cut off ſeveral thin ſlices from it, and 
dugout of them the ſubſtance that lay in the little cells, then * 
em 
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them as nicely as poſſible with a microſcope 1 obſerved that the cells 
in which the oil of the ſaid almond was for the moſt part contained, 
conſiſted of nothing but little veſſels. I deſigned if it had been prac- 
ticable to view the ſmaller forts of ſeeds, in order to find out whether 
their little cells in which the farinaceous matter might lie were like- 
wiſe compoſed of ſmall veſſels: but I changed my mind, believing 
that my endeavours therein would be ineffectual, by reaſon of the 
ſmallneſs of thoſe little cells, and conſequently of the veſſels of which 
they were made up, though I do not queſtion but what we diſcover in 
the great ſeeds is analogous to the ſtructure of the ſmall ones. 

Now when I perceived that the before-mentioned little cells pro- 
ceeded from the bark or ſkin which ſurrounds the kernel of the ſeed 
or grain, I was thinking that, as the Cr ſubſtance receives its en- 
creaſe from the veſſels in the little cells, and as the plant is formed be- 
tween the cells while the ſeed lies in the earth, and as the little orifices 
in the ſkin of animals and fruits are formed to diſcharge their ſuper- 
fluous moiſture, and ſhut in ſuch a manner that no moiſture or 
common air can enter: ſo on the contrary, the orifices of 
ſeeds are ſo formed that many of their little veſſels admit moi- 
ſture to paſs inwards, and accordingly water is driven into them by 
the preſſure of the air and cauſes the ſeed to ſwell; upon which, a 
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warmth and fermentation ſucceeding in the ſeed it requires a greater 


ſpace, and by the particular formation of the particles which lie in the 
cells, and which have derived their encreaſe from the cells, the mealy 
ſubſtance of which they conſiſt is partly driven out of them into the 
body of the young plant, which by this means encreaſes ſo much in 
bulk that the root is now able to ſupply it with nouriſhment from the 
earth, at which time the ſeed is found to be diminiſhed in its big- 
neſs. | 

III. 1. Mr. P. Miller writes me Nov. 11, 1721, that in purſuance 
of my advice he ſeparated the male plants of the ſpinage from the 
female; the conſequence was, that the ſeed ſwelled to the uſual big- 
neſs, but did not grow when he ſowed it. He examined the ſeed and 
found it wanted the punctum vitæ, which perhaps might have been 
the caſe with Mr. Geoffroy ; but if not, the female embryones might 
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have been ray wy 0 wg another way, as he experimented with twelve & “ 
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tulips which he ſer by themſelves about ſix or ſeven yards from any 
other, and as ſoon as they flowered took out the ſtamina ſo very care- 
fully that he ſcattered none of the duſt ; about two days afterwards 
he ſaw bees working on tulips in a bed where hẽ had not taken out 
the ſtamina, which came out loaded with the duſt on their bodies and 
legs, and flew into the tulips out of which he had taken the ſtamina z 
when they came out he went and found they had left behind them 
ſufficient to impregnate theſe lowers, which accordingly bore good 
ripe ſeed ; this perſuades him that the farina may becarried from place 

Vol. VI. Parr II. Cc | to 


—_—_— gg _—_————_———— — 


202 


Of the generation of plants. PART II. 


to place by inſects, and when they happen upon a flower whoſe uterus 


* Vid, Vol. 
. I. 
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is capable to be impregnated by ſuch a duſt, it . be thus effected. 
I am of opinion this will not ſuit with Mr. Morland's ſcheme *. For 
though we may ſuppoſe the ſtamina of every flower to be loaded with 
a due proportion of the farina, yet this accidental conveyance of it to 
a neighbouring flower may be leſs than is neceſſary rather than great- 
er: in whichcaſe thoſe embryones which had not received the deter- 
mined particle into their boſom muſt be defective in bulk, or barren in 
growing; but here all were equally filled. ; 
By another letter, Oct. 19, 1721, he informs me, that he bought 
a parcel of Savoy ſeeds of a neighbour, which he ſowed and planted out 
the plants; but was furprized to ſee the production: for he had half 
of them red cabbages, ſome white cabbages, ſome ſavoys with red 
ribs, and ſome neither one ſort nor other, but a mixture of all ſorts 
together in one plant. He went to the gardener who ſhewed him 
that he was in the ſame condition, but did not know how it ſhould 
come to paſs, for he was ſure he took ſpecial care in ſaving the ſeed. 
Being aſked how and where he planted them for ſeed, he ſhewed him 
them under a ſouth-weſt hedge, and told him that he planted firſt a 
dozen of white cabbages, then a dozen of ſavoys, and then a dozen 
of red. Mr. Millar immediately thought it came to paſs by the 
effluvia of one ſort impregnating the uterus of another; and it is com- 
mon for our gardeners to plant white and red cabbages together for 
ſeed, and they are as often diſappointed by having a degeneracy of 
both kinds, which they attribute to the ſoil, ſend to Holland for a 
freſh ſupply of ſeeds, and ſay our ſoil will not continue that fort good. 
He told them his opinion, but they laugh at him for it, and will not 
be turned out of their road, though they ſhould have never ſo. many 
W rp ſhewed them. | 
his is a moſt convincing argument for the effluvia; for did each 
grain of the farina enter the piſtillum to its proper uterus this mon- 
grel kind would never be produced. For if the individual plant be 
in each grain of the male farina, how can it be ſo far diſmembered as 


. that one part ſhall go to the making up of the ribs of red 2 


and another to compoſe the reſt of a ſavoy plant. Analogous to this 
is what 1 lately obſerved in a ſpaniel bitch, of ſo good à kind, that 
when ſne became proud care was taken to let her have good dogs. 
The litter ſne produced conſiſted of ies ſome piebald, like one of 
the dogs that had lined her, of the ſame ſhape, colour and ſpots; 
others like another; and a third partaking of both, with ſpots from 
the bitch interſperſed. This is a farther confirmation of what I have 
advanced, Eſſay 4, where page 310, I only aſſert, that ſeveral fœtus's 
partake equally of male and female; but here two males concur with 
one female in the compoſition. of a fourth body made up of all the 
three: and one ſeed produces a cabbage conſiſting of three different 


ſpecies, - 
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ſpecics, which could never happen did theſe organized animalcula be- 
come a fœtus, or the granules of the farina contain the folia ſeminalia 
of a plant. This methinks is ſufficient to anſwer what Mr.Bradley has fo 
ſtrenuouſly contended for. I could deſcant yet more upon this ob- 
ſer vation, and conſider how far it may lead us into the infinite varie- 
gations and ſtripes, not only in annual flowers, ſuch as poppies, con - 
ſolida regalis, and bottles, but alſo in mal roots, ſuch as auricu- 
la's, couſlips, &c. of a lower ſize, which is hinted by Mr. Bradley; 
he having received that notion from the ingenious M. Du Bois, as I 
have been credibly informed ; and in plants of a larger ſize, not of a 
bulbous but carnous root, ſuch as columbines; where there is a vaſt 
variety: and in this plant it is moſt eſpecially to be obſerved, that 
though the indigenous one, from which all the other ſeem only to be 
variations and nor determinate ſpecies, be of a blue colour, conſiſting 
of ten alternate perala, viz. five corniculate, and five plain; yet into 
how many other kinds of flowers is it ſubdivided ? ſuch as pale yel- 
low, with bluiſh red, purple, dark ſtripes very double, blue, blackiſh 
red, &c, Some with corniculate petala, and ſome only with plain, 
and how in ſingle flowers it imitates all the colours we ſee in pigeons. 
I fay it is worthy of conſideration whether the farina may do this, 
fince I donot underſtand there has been much art uſed in making theſe 
flowers break as tulips, or to cultivate a ſet of breeders ; but that a 
richer ſoil may produce a double flower ; and a ſuitable loam may 
produce the variety of colours ; the farina from ſeveral flowers may 
occaſion the ſtripes, and the ſtamina ariſing from the plain petala, 
rather than the cornicula pouring out the farina, may cauſe the flow- 
ers with the plain petala. So that were I to extend this to a great 
many other plants and had proper obſervations upon them, conſider- 
able improvements might be made in this doctrine of the ſexes of 
plants. For after the flowers we come next to the variegation of the 
ſeed of ſome plants, particularly the phaſeoli, whoſe various ſpots 
and colours, and even the bigneſs too, may very much depend upon 
the effluvia from the farina when ſeveral kinds are ſown together, For 
- do but conſider three plain colours, a white, red, and dark blue, and 
you may obſerve how many deſcendants and what a variety of ſpots 
may proceed from them. The lupmes alſo in ſome meaſure may be 
brought in here, and I know not but that the medica cochleata falcata 
lunata may be multiplied in its variations after the fame manner. 

Mr. Miller being perſuaded by an ingenious gardiner pulled off 
all the male-flowers of ſome melon plants as ſoon as they appeared; 
but inſtead of finding, as his friend informed him, that theſe flowers 
exhauſted the nouriſhment from the fruit ; he found that without 
theſe flowers none of the melons would grow. As this experiment is 

| * Works of Nature, p. 9. & ſeq. 
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=. plain indication of the neceſſity of the farina ſo it confirms the uſe I 
have aſſigned to the leaves, viz. that by entring the capillaries of 
the leaves and returning, the nutritive particles may be more attenu- 
ated : ſo here, the petala of the male-flowers — ſerve for the ſame 
purpoſe; for by the largeneſs of the tubuli in theſe pomĩferæ ſcanden- 
tes a groſs viſcid ſap is received, which even the leaves themſelves are 
not ſufficient to attenuate ſo as to be fit for compoſing the more ſub- 
tile part of the fruit: but it requires repeated circulation through the 
petala of the male - flowers to render it fit for ſuch a purpoſe. Indeed 
the female flowers upon the top of the rudimentum fructus may in 
ſome meaſure ſerve this end. But as the male- flowers are, generall 
ſpeaking, more numerous than the female, ſo their being removed 1 
deprive the embryones of a very great aſſiſtance towards their being 
perfected: I may add that the orifices of the pedicles when the flow- 
ers are pulled off muſt loſe ſo much of the ſap that the whole plant. 
muſt be impoveriſhed, and rendered unable to bring forth its fruit; 
all this beſide the want of the conſiderable ſupply of the farina fœ- 
cundans. 

I deſigned to have given a few thoughts concerning the variegation 
of leaves and flowers, being unwilling to admit of Mr. Bradley's ſick- 
neſs or weakneſs of the ſap : but I ſhall reſerve that to a more con- 
venient opportunity, being at preſent intent 5 making ſome far- 

; ther improvement on the generation and nouriſhment of plants. 
An _— III. 2. Inoian corn is of ſeveral colours, as blue, white, red, and 
3 By p. yellow; if theſe ſorts are planted by themſelves, ſo that no other 
Dudley, E/q; be near them, they will produce their own colour; but if you plant 
1. 38 5. p. 198. the blue corn in one row of hills, as we term them, and the white or 
Oelde. a. yellow in the next row, they will mix and interchange colours; that 
is, ſome of the ears in the blue corn rows ſnall be white or yellow; 
and ſome again in the white or yellow rows ſhall be blue. Our hills 
of corn are generally about four foot aſunder, and ſo continued in a 
ſtreight line as far as the field will allow; but this mixing and inter- 
changing of colours has been obſerved when the diſtance between the 
rows of cl has been ſeveral yards; and a worthy clergyman of this 
province aſſures me that he has obſerved it even at the diſtance of four 
or five rods; and that too where there was a broad ditch of water be- 
twixt the hills. Some of our people, but eſpecially the ab- origines 
impute this to the ſmall fibres of the roots reaching to and communi- 
cating with one another; but this muſt certainly be a miſtake, con- 
— fidering the great diſtance; for the ſmalleſt fibres of the roots of our 
Indian corn cannot extend above four or five foot, eſpecially croſs 
a canal of water. I am therefore of anos that the principles of 
this wonderful copulation or mixing of colours. are carried by. the 
wind, when the corn is in the earing and while the milk is in the 
grain; for then the corn is in a ſort of æſtuation and emits a ſtrong 


ſcent. 
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ſcent. This is confirmed by an obſervation of a neighbour, that a 
cloſe, high, broad fence, between two fields of corn of different co- 
lours, entirely prevented any mixture or alteration of colour in either 
of them. | 

IV. 1. Azour fix years ago I planted a cutting of a vine, which 4 change of 
bore excellent white muſcadine grapes, againſt an eaſtern wall where cet in 
it has the ſun from its riſing *till half an hour after twelve. The ſoil ors BY 
is a ſtiff clay, but I improved it by mixing with it ſome of the foun- Cane. ». 180 
dation of an old brick-wall : in Jan. laſt was twelve months T pruned 5. 102. Ser. 
it, andirts figure was like the letter T. At the time of year it ſhot & c. 1729+ 
at both hands about twenty two inches of a ſide before-it came to a 
joint; that on the right was as big as the body of the tree, the other 
ſide was not half fo thick, and the leaves on the right were as big 
again as thoſe on the left-hand, and I think the largeſt that were ever 
ſeen. The' right-hand bears a very large and good black grape, in 
great bunches ; the left-hand very good white grapes : and whereas in 
all vines bearing black and blue grapes the leaves die red, theſe die 
white on the black ſide as well as on the other. | 

IV. 2. In Apr. 1692, having a ſmall plant of our common white “ in feſſa- 
jeſſamine no bigger than a tobacco-pipe I cut it off at two joints 7 4 
above the ground, and grafted it with a cutting of the yellow ſtrip'd, 4 5 OY 
which took and put forth a ſmall weak ſhoot ; in a month or five * 
weeks after, perceiving that a blight had killed the graft and ſome part 
of the ſtock below, I cut it to the quick, which was near the joint 
next to the ground, deſigning to graft it again in the ſpring, but for- 
got it *till the ſeaſon was paſt. At length going that way I faw it 
had broke out at the next joint with ſeveral ſhoots of the yellow and 
green ſtrip'd ; and it had alſo made a ſtrong ſhoot from the root of 
yellow and green ſtrip'd : after a while I took it up with mold to 
the root, and put it into a pot where it flouriſhed two or three years, 
and then for want of ſhifting the pot in time it was ſo matted to the 
bottom and fides that it died. | 

V. 1. Tre berries of miſſelto have within their viſcid pulp a kernel Le propaga- 
covered with a thin whitiſh ſkin ; the inward ſubſtance whereof is deep- 3 
ly green, and harder than a piſtacho nut's kernel. It is flattiſh and . 
ſhaped ſometimes like a heart, ſometimes oblong ; both are as truly Hans Sloane 
ſeed as any plant can have. The latter fort put out but one germen ; Bar. u. 397- 
the former two, which prove two diſtinct plants. Sir J. Colebatch# 2's: _ 
recommends the ſowing this ſeed by inoculation : accordingly in Feb. ho 
171*, I placed the berries within the bark of oak, aſh, beech; pear, 
and apple-trees, by making ſeveral cuts and gaſhes in-the upright ſides 
of the trees; but the whole berries would not ſtay in any of them; and 
when I broke them the ſeed always ſlipped out to the edge of the cut, 
and there it ſtuck to the bark by means of the ſlimy ſubſtance where- 
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with it is encompaſſed. I alſo ſtuck one ſeed on the bare bark without 
cutting itat all, which ſucceeded beſt, and being the heart-like ſhape 
gave me two plants. For about March 28, 1719, this, with two 
more on the apple-tree, and one on the pear-tree, began to ſhoot in 
this manner : the viſcous matter having, as it dried, drawn the ſeed 
cloſe to the bark, there began in March and April to ſpring: out of 
the end of the ſeed next the eye of the berry a ſmalldeep green ſhoot 
like a littleclaſper of a vine. At firſt it roſe upward, and then turn- 
ing again ſwelled out ſomewhat bigger round the end; yet leaving the 
very tip quite flat, forming, as it were, a foot to ſtand upon. This 
foot when it came to the bark, which was about May or June 1719, 
fixed itſelf thereon. Being thus faſtned at both ends it made a little 
arch whoſe diameter was as long as the ſeed, or about 5 of an inch. 
Thus it remained *till about March or April 1720, and then the 


other end let go its hold, and raifing itſelf upward put forth leaves and 


became the head of the plant; and the end which ſprung out 
firſt and had taken footing in another place became the root. Tis 
indeed no uncommon thing for ſeeds of ever-greens to be two years 
before they ſpring out of the ground. Bur the change of the ends, 
firſt one of them ſhooting out and then the other, was what ſurprized 
me moſt at firſt; yet I find nature is always uniform, and even in this 
ſtrange plant acts in the ſame manner as in other vegetables; carrying 
the ſap firſt one way to form the root, and then turning the courſe of it 
back again to ſend out the upper parts of the plant. The ſtrangeſt 
and moſt wonderful part is that the rooting end ſhould firſt ſhoot into 
the open air, and then turn down to find a proper place to fix upon. 
This indeed ſeems to be the very thing that hath — the world ſo 
long in ignorance about the growing of this ſeed. For by requiring 


a new {mooth place of the bark whereon to fix the rooting part, it 


hath fruſtrated all attempts of ſowing it in the uſual way of other ſeeds. 
Theophraſtus, about 2000 years ago, endeavoured to give a reaſon 
why this ſeed could not grow in theearth : but all that he or any one 
fince hath faid upon it is only to agree that in fa& it doth not, and to 


wonder why ſo perfect a ſeed ſhould not grow in the earth. However, 


he juſtly. concluded from its having a ſeed that the plant muſt come 
from that ſeed: whereas latter times have been ſo fond of allowing 
chance a ſhare in the productions of nature, that Scaliger hath not 


-only experimentally confuted the common notion of miſlelto*s being 


ſown in the dung of the thruſh ; but argueth alſo very ſtrenuouſly 
againſt the poſſibility of this plant's growing from its ſeed. Even 
the Lord Bacon, Sir T. Brown, Lobel, and the inquiſitive Ray, fo 
late as 1673, do all give into it, that this plant hath a ſpontaneous 
and equivocal, rather than a ſeminal and univocal generation. Sca- 
liger's ſtrongeſt objection is, Quod è ramis quibuſdam exit viſcus quo 


in loco nullis modis vel ſtercus conſiſtere vel ſemen unquam potuerit 


harere— 
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hzrere— Nihilo enim commodius conſiſtere quam in re proclivi glo- 
bum. Lobel objects againſt it, becauſe of the imperfection of the 
berry, Acinulo illo pallido pellucido. Mr. Ray's argument is, Viſ- 
cus innatus etiam in pronã ramorum parte. But if the thing had been 
well examined it would have appeared that this ſeed is of a ſubſtance 
equal to other kernels ; and that the pulp wherewith it is ſurrounded is 
of ſuch a clammy nature as to be ſufficient to fix it on any bough, 
how moveable or upright ſoever. And doubtleſs the birds are, though 
not by their dung, ſowers of this, as they are of many other ſ 
which they carry away for food but often drop in places where they 
could otherwiſe never — come. As an inſtance of this I went lately 
to gather ſome miſſelto berries, and found a leaf with a ſeed ſticking 
thereon; doubtleſs by a caſual fall out of the bill of ſome bird, that 
had broken the berry as ſhe was eating it. A dry ſtring and a dry ſpot 
of the ſlime uponthe leaf, ſhew how the ſeed was detained there. I have 
ſown theſe ſeeds on near thirty ſorts of trees and ſhrubs, yet never had 
above. ten plants that held out the ſecond year; ſo that we need not 
wonder at the ill ſucceſs others have had in their trials. This is alſo 
the reaſon why J have made ſo few experiments about this plant. 
However, accident has furniſhed me with two or three, which ſome- 
what further explain the nature of its growing. 1. One of my little 
plants ſown in Apr. 1724, which was fixed at both ends in its arch- 
like ſorm, had in Sept. 1724, the middle part broken off, the two 
ends keeping ſtill faſt to the tree; which ſhews how firmly they ad- 
here while it is in that ſtate ; both of them continued green ſome time 
and then withered away. 2. One ſeed which grew on. a pear- 
tree in 17130 was the next ſpring 178 looſened from the tree 
at one end as the others were, yet never put out any leaves, but con- 
tinued in the ſame ſtate, neither bigger nor leſs, till it was broken off 
by chance in July 1726: this ſeems very ſtrange. 3. My moſt thriving 
pair of plants of the year 1743, being about three inches in length, 
were on the 21ſt of May 1722 ſtruck off by the falling of a rake- 
handle againſt them. They took away with them only the outmoſt 
thin skin of the tree, and I could ſee no ſigns of deeper rooting. But 
after ſome time I obſerved the bark ſwell a little; and Mar. 12, 1744 
I perceived three or four little buds, and on the 18th another. They 
bore leaves that ſummer; and now Feb. 1748, they are a cluſter 
of boughs, of four or five joints in height, and bore berries this win- 
ter; whereas two others on the ſame tree, and which were alſo ſown at 
the ſame time in 1744, and are fix orſeven joints in height, have 
not yet born any berries. The thriving of theſe plants ſo:welkagain- 
after they were broken off made me reflect on the Druids way of cut. 
ting miſſelto from the oak with a golden inſtrument ; a metal not apt 
to take a good edge, and poſſibly the bluntneſs of the inſtrument might 


be a means to preſerve a future growth of the ſame plant * 
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leſs they, as well as we, found very rarely upon the oak. I might 
ſuggeſt ſome reaſons for this ſcarcity from the nature of that bark; 
and I might obſerve many miſtakes into which both modern and 
ancient writers run when they mention this plant. But I ſhall only 
mention this one obſervation, that there is almoſt every year on moſt 
miſſelto-buſhes, a viſible proof that the kernel hath a vegetative life 
or germinating principle in it : for when the berries hang on *till May 
or June the ſeed will make its little ſhoot in the berry, as the kernels 
of lemons, and you may fee it coming out at its eye. 467.4 
A germina- V. 2. THz birds do not often permit the berries to remain ſo long; 
coy et. bot as I have formerly obſerved this, fo I have this year found old 
Viſivie in is. 


1 ripe berries and young green ones both on the ſame ſtalks, of which 


the ſame % J have ſent you a ſpecimen : in the old ones may be ſeen, even through 


ſame. u. 399. their ſkin, the little germen putting forth its head from the ſeed or 
p. 306. July, kernel. I have likewiſe formerly had a ſuſpicion that the plants of 
Kc. 1727- miſſelto are ſome male ſome female: and am now perſuaded that it 
is ſo. | x 
"Adifferenceof V. 3. Dr. HERMAN BoERHAvRE, in the Hiſtoria Plantarum, ſaid 
ſexmit. By to be diftated by him, has already told the world of a difference of 
= . '9 ſex in miſſelto. But he mentions it in ſuch a manner as makes me 
n. 40 f. þ.347, ſuſpect that he only took his notion from Tournefort, and was not 
Nov. 1528, fully apprized of the true nature of theſe plants. Ovarium alio a flore 
loco natum* ſeems to ſuppoſe both flower and ovary to be on the 
ſame plant, though in diſtinct places of it. I have, from my own ſow- 
ing of the berries, four thriving plants of miſſelto growing on one tree 
in my garden. Theſe being often in my view gave me the firſt ap- 
prehenſion of a difference of ſex in this ſhrub. ' They were not of 
age to bear flower or fruit *till 1726; when one of them bore a berry 
or two; and expecting that they ſhould all do ſo the following year, 
I frequently examined them and found that two plants had berries and 
two had none. I then examined the miſſelto on other trees which 
have plants of above twenty years growth, and made the following 
obſervations. fe” | 
Dr. Grew takes notice that many plants make a viſible preparation 
in the former year for the flower and fruit of the next ſeaſon; This is 
done by miſſelto. At the latter end of May the male plants put out 
little knobs at the joints and tops of their boughs, which at firſt are not 
very unlike the young green berries; but they ſoon appear evidently di- 
ſtinct from them, and being by the latter end of July grown as large 
as the berries are then not at all like them; ſpreading wider upwards, 
and —— three, four, or five buds at the top of each knob. About 
June the female plant alſo makes a like preparation, putting out at the 
Joints and tops of the boughs, knobs ſharper and ſhorter than thoſe of 
the male; with one, or two, but moſt commonly three buds or ſmal! 
Points at the top of each. I call them buds, becauſe in their ſeaſon 


they 
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they open into flowers, both in the male and female plants; all the reſt 
of the knob ſerving only for footſtalks to the flowers in the one ſort, 
and to both flower and fruit in the other. By the latter end of 
Auguſt the berries are grown much larger than the knobs on the male 
plants; and from thence till late in January there is little worth re- 
mark in either plant; only the berry grows ſomewhat bigger and be- 
comes ripe, and the knobs on the male grow more and more yellow; 
ſo that one may at that time diſcern a male from a female plant at a 
conſiderable diſtance. By the 20th of Feb. miſſelto is in bloom, both 
male and female. The knobs of the male are open at the top with 
three, four, or five bloſſoms; which are very well deſcribed, though 
in ſhort, in the above- mentioned H iſtoria Plantarum. The female plant 
flowereth alſo now with a bloſſom, which Boerhave calls che ovarium, 
exactly like the male flower; ſave only that the whole female flower 
is not bigger than one leaf of the male. They both continue in full 
bloom ' till the middle of March, when the male bloſſoms begin to 
wither and drop off. And by the 20th of March the young berries 
begin to ſhew themſelves, ſwelling forth one under each female bloſ- 
ſom, which often adheres to the top of the berry and being carried 
up with it preſently withers and ſoon falls off again; though ſome 
continued on ' till the 12th of May, when the berries were of the ſize 
of a great pin's head. This compleated the year's obſervation. And 
I think it is much to be wondered at that this plant, which hath been 
the admiration of all ages, ſhould, ſcarce ever find one obſerver ſo cu- 
rious as to follow the changes of it through one whole year: for if 
this had been done with any accuracy,. it muſt have been evident 
that one ſort of miſſelto was quite different from the other; one ſort 
bearing very ſmall flowers with berries ſucceeding them, the other 
bearing much larger flowers not ſucceeded by any berries; the very 
foorſtalk of the male falling off with the flower; whereas the foot- 
ſtalk of the female becomes a footſtalk to the berry. It is poſſible 
that this difference of ſex in miſſelto may be of conſequence in me- 
dicine : to thoſe therefore who would make any experiments of the 
different virtues of theſe plants I offer this general obſervation : that 
there is no time of the year wherein the difference of the ſexes is not 
very eaſy to be ſeen or known by the marks above-mentioned ; and 
the meaneſt herb-woman will ſoon have ſkill enough to bring the, ſort 
they are ordered to procure ; there being as great a plenty of the male 
plants as of the female. 4. 

VI. A friend of mine having cauſed ſome aſhen pipes, that had Young rrees 
brought water to his fountain for twelve years at leaſt, to be taken up, /ringingfrom 
they were left in an unpaved-yard where rotted almoſt entirely: 3% _ 
but in their room there ſhot up out of the earth a little foreſt of young C}amer 5, 
aſhes, which are now in a flouriſhing way, being about three or four Dr. Jurin. 
foot high. There are above fifty of them juſt where the pipes lay, ., 7-282. 
and none in any other part of the yard. There is no aſh-tree there- — 4. 

Vorl. VI. Pazr II. 1 about 
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about, nor perhaps within a gttat diſtance of the yard, which is in 
the town of Genen. 4 e ag | 

An apple-trce © VII. Aw apple-tree here beats yearly a conſiderable quantity of 

bearing fruit fruit, yer never had a bloſſom; as I am aſſured, nor only by the owner 

— 4 _ and many of the neighbours who have known it theſe forty years, 

P. Dalley, but alſo by my own careful obſervation the three Hft ſeaſons. 

Eſq; n. 385+ VIII. Tur following experiments on the courſe of the ſap are ſo 

p. 199. Oel. uſeful, that I can city make barren trees fruitful, decaying trees 

r anal „ healthful, and che ſyſtem of gardening and planting more uſeful to the 

e motion Public. | | 

of 5 * I formerly ſhewed before the ſociety the laureola grafted upon the 

trees and mexzereon, and the evergreen oak of Virginia upon the common Eng- 

9 54 liſh oak'; both which hold their leaves all the winter and continue in 

child. Reg good ſtate and flouriſhing, though grafted on plants that drop their 

p. 127. July, leaves in winter; which plainly proves that the juices riſe upwards in 

&c, 1724. winter in thoſe plants that drop their leaves, otherwiſe the ever- 
greens that ate grafted on them would ſoon periſh. 

I believe by grafting the variety of 8 eaks on the Engliſh 
we might male the timber more firm and lafting than it is in its own 
nature when raĩſed from foreign acorns : for as the crab- ſtock maketh 
. the wood of the apple-tree more firm and laſting than that on the 
apple-ſtock, and peaches and almonds budded on plumbs are more laſt- 
ing than thoſe on peach-ſtocks ; fo by the contrary rule, all firm tim- 
her grafted on ſpungy ſtocks would be made worſe than if it were on 
its own bottom. For example, if that which is called the Engliſh 
elm ſhould be grafted on that which is called the Dutch, it would 
partake of abundance of the ſpungy juices of the ſtock and become 
unfit for the purpoſes it is now ufed for. Yer BP 
The firſt experiment T have now to offer is made on the N. England 
cedar, or rather juniper, grafted on the Virginia; and what is remark- 
able is, thatthegrafted branch is left ſeveral inches below the grafting, 
which part continues growing as well as that above the grafting, 
The ſecond is on the viburnum; its top is planted in the ground 
and become roots; and the roots are turned up and be- 
come branches. But whether the ſame veſſels which fed the bran- 
ches have changed their courſe, or whether the juices go up and 
down in the ſame veſſels I ſhall leave to better Judgments; but I find 
the plant in as good a ſtate of growing as it was in its natural poſition. 
The third experiment is made on a pear- tree, which I enarched 2 
on two pear-ſtocks in March 1722, and it is now in a good flouriſh- 
ing ſtate with a branch in bloſſom, and receiveth no nouriſhment but 
by the two enarched branches, the robt being out of the ground; and 
2 h it was done above two years ago it is now ſhooting ſuckers 
Dutt of the root, which proveth that the branches ate as uſeful ro ſup- 
| Fm bod roots the ak ; ore 8 therefore” no won- 
Aer chat ſo many trees miſcarry in planting, w ere are no branches 
left on the head. 1 The 


* 
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The fourth experiment is made on the cedar of Libanus grafted on 
the laryx ; which laſt drops its leaves in the winter, yet maintains the 
cedar in as flouriſhing a condition as if it had been on a tree that held 
the leaves all the winter; and the part of the graft left below the 
grafting is in as good health as the part above it. an 

IX. I. In Sept. 1729, I placed ſome bulbs of tulips and other A» experi. 
flowers in water after ſuch a manner as the figures repreſent ; putting ment ie mate 
into each glaſs two grains of ſalt-petre: Theſe glaſſes I kept in my fron Pane 
ſtudy, ſometimes on a ſhelf, at other times before the window, In 2 ſooner than 
fortnight's tine I began to find that they ſtruck new roots; by the hey do in the 
latter end of Nov. they put forth leaves, and in Jan. they all flower- g mn By 
ed as well as if they had been on a garden-bed; whereas in gardens Triewale 
we Swedes ſeldom fee tulips before the latter end of May, and this ». 418. p. 56. 
year ſcaree ſo ſoon, the ground being now in April covered with ice Aar.&c1751 
and ſnow. Though this experiment ſeems calculated for nothing Fig. 67, 68. 
but delight; yet I think it furniſhes ſome lights as to the riſe of th 
fip in Pn. W e e e TRIY 
IX. 2. Tur glaſſes marked No 1, were roots of a hyacinth com- 71; with 
monly known by the name of pulchra. Ne 2, were roots of the ſucceſn By 
common oriental blue hyacinth. The flowers of theſe were not ſo 47. Phil. 
urge as they are commonly produced when planted'in a bed of earth; ayer > 
but this was occaſioned" by the bulbs dividing into ſeveral off-ſers, * © 
each of which are as ſo many different ſmall roots ſending forth ſtems 
and leaves. No 3, was a bulb of a tulip, which though placed on | 
the glaſs of water at the ſame time as the hyacinths, yet was not like- 
ly to flower in a month. Ne 4, was a root of narciſfus. This was 
alſo as backward'as the tulip, though put upon the water at the ſame 
time with the hyacinths. Theſe roots were placed upon the glaſſes 
the beginning of Nov. laft ; at which time I put them into a green- 
houſe, where the air was kept conſtantly in a temperate warmth. 'The 
glaſſes were filled with common Thames water, ſo near to the top that 
when the bulbs were placed upon the glaſſes it might be a quarter of 
an inch below the bottom of the bulbs. Into thoſe glafſes marked 
N' g, I put a ſmall quantity of common garden mould, to — whe- 
ther that would forward their flowering or encreaſe their ſtrength : but 
I found that all the roots which were placed on thoſe glaſſes into which 
the earth was put, were at leaſt a fortnight later than the others before 
their fibres were emitted, and their 2 has been ſince much ſlower, 
Talfo obſerved that the water, in thoſe glaſſes where the earth was put, 
did not waſte above half fo faft as it did in thoſe glaſſes where there 
was none; which I conceive, might be occaſioned by the terreſtrial 
matter mixing with the water, and ſo rendering it thicker and leſs ca- 
pable of being attracted by the plants, or evaporared by the hear. 
And from thoſe glafſes where the bulbs did not exactly cover their 
necks the water evaporated much faſter than from thoſe where the 
bulbs did entirely cover the tops of the glaſſes ſo as to leave no va- 
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euities round them. In about a month after the roots were put upon 
the glaſſes of water they began to put out their fibres into the water 
but they did not begin to put forth their leaves till their fibres were 
extended all over the glaſſes, and were almoſt as full grown as at pre- 
ſent, When their leaves began to appcar the buds of the hyacinth- 
flowers were ſoon viſible, and in about three weeks time were fully 
blown. The tulips and narciſſus's being much backwarder than the 
hyacinths (as they always are when planted in a garden) theſe ſhould 
always be placed upon the glaſſes of water ſix weeks or two months earlier 
in the ſeaſon than the hyacinths, when they are deſigned to flower at 
the ſame time; and the præcoces (or early blowing) tulips ſhould 
always be choſen for this purpoſe. | 
By this method a perſon who has not a garden may have ſome of 
. theſe flowers growing in his chambers, where if they are not kept too 
_ cloſe from the air or in a place too warm, they will flower almoſt as 
well as in a bed of earth, provided the roots are good and are every 
year renewed; eſpecially the tulips, becauſe the old bulbs being al. 
ways exhauſted in nouriſbing the leaves and flowers, a new one is 
. annually produced by the ſide of the flower- ſtem. The hyacinths I 
have obſerved to flower two years ſucceſſively upon | glaſſes of water 
but their flowers were very weak the ſecond year; ſo that it is much 
the better way to have freſh roots every yea. id quack 
X. In 1724 I had a parcel of freſh coco · nuts given me which 
4 were brought over from Barbados : part of theſe nuts I diveſted of 


ſeeds. By the their outer coat or huſk, and the other part I left intire as I received 
ame, to Dr. them. Both theſe parcelsI planted in large pots filled with good freſh 


. 403. p. 48 5. 


earth, and plunged the pots into a hot- bed made with tanners- bark; 

iving them gentle and frequent, waterings as the earth in the pots 
ata) to require; but had, not one out of the whole num- 
ber that made any attempt to | ſhoot, as I could perceive ; and upon 
taking them out of the pots I found they were rotten. About four 
months after I received another freſh parcel of coco-nuts from Barba- 
dos, which I treated in another manner. from part of theſe I cut off 
the outer coat or huſk, and the other part I left entire as before: but 
ſuppoſing it was owing to my planting the other parcel in pots that 
they did not ſucceed, I made a freſn hot-bed (with horſe-dung) and 
covered it over with freſh earth about 18 inches thick, in which I 
planted the nuts: obſerving, as before, to ſupply it with convenient 
moiſture, as alſo to keep the hot-bed in an equal temper of heat (which 
I was guided to do by a thermometer graduated for the uſe of hot- 
beds) ; but with all my care I had no better ſucceſs than before; not 
one of the nuts making any eſſay towards ſhooting. The year fol- 
lowing I had another parcel of coco-nuts given me, which, conſider- 
ing my former ill ſucceſs, I planted in a different manner. Having a 

| hot-bed, which had been lately made with tanners-bark, and which 


was 
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was filled with pots of exotic plants, I removed two of the largeſt 

pots which were placed in the middle of the bed, and opening the tan- 

ners- bark under the place where the two pots ſlood I placed the two 

coco-nuts therein, Jaying them ſide-ways to -prevent the moiſture 

(which might deſcend from the pots) from entring the hole at the 

baſe of the fruit, and thereby rotting the ſeminal plant upon its firſt 
erminating. I then covered the nuts over with the bark two or three 

inches thick, and placed the two pots over them in their former 

ſtation, In this place I let the nuts remain for ſix weeks; when re- 

moving the two pots and uncovering the nuts, I found them both ſhort 

from the hole in the baſe of the fruit, an inch in length; and from 

the other end of the fruit were ſeveral fibres emitted two or three 

inches in length. Finding them in ſuch forwardneſs I took them out 

of the bark and planted them in large pots filled with good freſh 

earth, plunging the pots down to their rims in the tanners-bark, and 

covering the ſurface of the earth in the pots half an inch thick with 

the ſame: ſoon after which the young ſhoots were above two inches 

long and continued to thrive very well, I have communicated this 

method ſince to ſome of my acquaintance who have tried it with the 

ſame ſucceſs ; and if the nuts are freſh ſcarce any of them miſcarry. 

This led me to try if the ſame method would ſucceed as well with 

other hard- ſnell'd exotic feeds, which I could not, by any method I 

had before tried, get to grow, as the bonduc or nickar- tree; the abrus 

or wild liquorice ; the phaſeolus Braſilianus fruteſcens lobis villoſis 

pungentibus maximus Hermanni, or horſe-eye bean, with ſeveral 

others; and I have found it both a ſure and expeditious way to raiſe 

any fort of hard- ſhell'd fruits or ſeeds. For the heat and moiſture 

(which are abſolutely neceſſary to promote vegetation) they here en- 

joy in an equa] and regular manner; the tanners-bark (if rightly ma- 

naged) keeping to near an equality of heat for ſix months, and the 

water which deſcends from the pots when they are watercd is by the 

bark detained from being too ſoon diſſipated : which cannot be ob- 

tained in a common hot- bed, the earth in ſuch being worked away 

by the water, and thereby leaving the ſeeds often deſtirute of moiſture. 

Some of theſe ſeeds I have had ſhoot in a fortnight's time; which 1 

am informed would not have ſo done in a — in their native ſoil 4 

and climate. I have alſo found this to be an excellent method to re- 

ſtore orange (or any other exotic) trees, Which have ſuffered by a te- 

dious paſſage in being too long out of the ground: inſomuch that I 

recovered two orange · trees which had been ten months without either 

earth or water. ” * 

XI. Tur e become leſs and leſs, as the mountains upon be ſimali- 

which they grow riſe higher. Whether this be owing to the ſharp- „ nnd 

neſs and purity of the Alpine air, or the decreaſing preſſure of the at- B) Dr. j. G. 

moſphere which is far leis upon mountains than in valleys and low Scheuchzer, 


countries, B. 4% 
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Obſervations on plants and the power Pak IF. 
countries, or to a want of a ſufficient quantity of ſubterraneous heat 
to puſh the nouriſhment into the roots and veſſels of the plants, or 
rathet to a joint concurrence of theſe and other cauſes, would require 
a more leiſurely conſideration. The thing itſelf is an indiſputable 
matter of fact, and it extends alſo to trees and ſhrubs, which be- 
come ſmaller as they grow higher. Nay, what is ſtill more remark- 
able, no trees will grow beyond a certain height; which is the reaſon 
why the tops of mountains appear ſo bare and naked if viewed at a 
diftance, though a curious traveller ſhall not fail meeting upon their 
rich paſtures with an agreeable variety of beautiful plants. The 
height where trees ceaſe to grow hath been found, by barometrical 
obſervations, nearly the ſame in diverſe parts of Swifferland. How- 
ever, the ſmallneſs of the Alpine plants is abundantly compenſated by 
their great virtues, which are, as it were, purpoſely contracted into 
a narrow compaſs. 

XII. AT the Engliſh'plants that have been brought over hither 
ſuit mighty well with our foil and grow here to great ö rfection; 
that the curious may better make a compariſon I ſhall ſingle out a 
few particulars of my own obſervation. | 

Fruit-trees.] Our people, of late years, have run ſo much u 
orchards that in a village near Boſton, conſiſting of about forty fami- 
lies, they made near three thouſand barrels of cyder. This was in 1727. 
And in another town of two hundred families, in the fame year, 1 
am credibly informed, they made near ten thouſand barrels. Some 
of our apple-trees will make fix, ſome have made ſeven barrels of cy- 
der, but this is not common; and the apples will yield from ſeven, to 
nine buſhels for a barrel of cyder. A 8 ple- tree with us will meaſure 
from fix to ten foot in girt. A Kentiſh pippin at three foot from 
the ground, ſeven foot in girt; a golden ruſſetin ſix foot round. 
The largeſt apple- tree that I could find was ten foot and fix inches 
round, but this was no graft. Our apples are, without doubt, as 
good as thoſe of England, and much fairer to look to, and fo are the 
pears; but we have not got of all the ſorts, 

1 have feen a fine pearmain a foot from the ground meaſure ten 
foot four inches round. This tree in one year has bore thirty eight 
buſhels (by meafure) of as fine pearmains as ever I ſaw in England. 
An orange 1 grows the largeſt and yields the faireſt fruit. 1 
know one of them near forty foot high, that meaſures fix foot and fix 
inches in girt a yard from the ground, and has bore thirty buſhels at a 
time; and this year I meafured an pear that grew in my own 
orchardeleven inches round the bulge. I have a warden pear-tree that 
meaſures five foot fix inches round. One e re has a 


bergamot pear- tree, that was brought from England in a box about 


EC SM 
$T : 


the year 1643, that now meaſures fix foot about, and has bore twenty 
two buthels of fine pears in one year. About twenty years fince the 
28 hes | * 
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owner took à cyon and grafted it upon a common hedge pear, but the 
fruir does not prove altogether ſo good, and the rind or ſkin is thicker 
than that of the original. 

Our peach-trees are large and fruitful, and bear commonly in three 
years from the ſtone. I have one in my garden of twelve years growth, 
that meaſures two foot and an inch in girt a yard from the ground, 
which two years ago bore me near a buſhel of fine peaches. Our 
peaches do rather excel thoſe of England, and then we have 
not the trouble or expence of walls for them ; for our peach-trees are 
all ſtandards, and I have had, in my own garden, ſeven or eight hun- 
dred fine peaches of the rare-ripes growing at a time on one tree, 

Our common cherries are not ſo good as the Kentiſh cherries of 
England, and we have no dukes, or heart-cherries, unleſs in two or 
three gardens. 


Foreſt-trees.] Some years ſince I meaſured a platanus occidentalis, 


or button wood tree (as they are called here) of nine yards in girt, and 
it held its bigneſs a great way up. This tree when it was cut down, 
I am informed, made twenty two cord of wood. A gentleman tells 
me that in the foreſt he met with a ſtreight aſh, which grew like a 
pillar of a great height, free from limbs, and meaſured fourteen foot 
eight inches round near a yard from the ground; and the other day 
I met with a ſaſſafras tree that meaſured five foot three inches in girt. 
I meddle not here with our noble pines and cedars, becauſe I deſign 
to treatof them among the evergreens of this country. Among our 
trees of quick and eaſy growth, the button-wood before mentioned, 
and the locuſt-tree, are the moſt remarkable : as to the latter, by the 
deſcription Mr. Moore while here gave me of the manna-tree, our 
locuſt-tree may be called the American manna. I have known a ſeed 
of it blown off from the tree into my garden, that took root of it- 
ſelf, and in leſs than two years was got above {ix foot high, and as 
big about as a common walking cane, The platanus I have frequent- 
ly propagated, by cutting off ſticks of five or ſix foot long and ſets 
ting — a foot deep into the ground in the ſpring of the year, 
when the ſeaſon is wet; they thrive beſt in a moiſt ſoil. 

An onion ſet out for ſeed will riſe to four foot nine inches in height. 
A parſnip will reach to eight foot, red orrice will mount to nine foot, 
white orrice cight. In the paſtures I meaſured feed mullen nine foot 
two inches in height, and one of the common thiſtles about eight foot. 

The following account I have well atteſted from a worthy divine, 
viz. that in 1699 a ſingle pumpkin feed was accidentally dropped ina 
ſmall paſture where cattle had been foddered for ſome time' and took. 
root of itſelf without 3 manner of care; he vine run along over ſe- 
veral fences, and overſpread a piece of ground, continuing its 
progreſs *rill che froſt came and killed ict. This feed had no more 
than one ſtalk, but a very large ont 5 tor is m xghmees 
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round; ſrom this ſingle vine they gathered two hundred and ſixty 
pumpkins, each, one with another, as big as a half peck ; beſides a 
conſiderable number of ſmall and unripe ones that they made no ac- 
count of. The Phil. Tranſ. give an accountof a ſingle plant of bar- 
ley, that by ſteeping and watering with falt-petre diſſolved in water 
produced two hundred and forty nine ſtalks, and eighteen thouſand 
grains; but then there was art, and even force in that caſe ; whereas 
in ours, there was nothing but pure nature. 

Our Indian corn is the moſt prolific grain that we have, and com- 
monly produces twelve hundred, and often two thouſand grains from 
one; but the faireſt computation is thus; ſix quarts of this grain will 
plant an acre of ground, and it is not unuſual for an acre of good 

ound to produce fifty buſhels of corn. It is remarkable that this 
Vin corn 2h always an equal number of rows of grain on the ear, 
as eight, twelve, &c. 

I ſhall bur juſt mention what is frequently obſerved in our gardens, 
with regard to the winding or running vines, more eſpecially the hop 
and the French or kidney bean ; how contrary they are to one another 
in their climbing, and yet how ſteadily they obſerve their own laws; 
the hop-vine winding about the pole with the ſun, and the bean againſt 
the ſun, and this courſe they keep with ſuch obſtinacy, that thou 
an attempt has been made over night to force them to change it, 

yet by morning they have got back again to their natural turn. 
An account f XIII. 1. Tre Poiſon-tree grows only in ſwamps, or low wet 
the 4 rounds, and is ſomething like a ſmall aſh, but much more like a 
England, By Laach and therefore is by ſome called the ſwamp ſumach, for the 
p. Dudley, twigs, leaves and ſhape are exactly like the ſumach, and it likewiſe 
EA. 1. 367. bears a dry berry. It never grows bigger than a man's leg nor taller 
83 Jan. than alder, but ſpreads much, and ſeveral together, eſpecially about 
1721. *r 
the ſtump or roots of one that is cut down; as it is of quick growth 
ſo it does not laſt long; the inſide of the wood is yellow and very full 
of juice as glutinous as honey or turpentine; the wood itſelf has a 
very ſtrong unſavory ſmell, but the juice ſtinks as bad as carrion. It 
poiſons two ways, either by touching or handling it, or by the ſmell; 
tor the ſcent of it when cut down in the woods, or put on the fire, has 
iſoned perſons to a very t degree. One of my neighbours was 
lind for above a week together with only handling it. And a gentle- 
man in the country, fitting by his fire-{ide in the winter, was ſwelled 
for ſeveral days with the ſmoak or flame of this wood. It has this effect 
only on ſome particular perſons and conſtitutions; for I have ſeen m 
own brother not only handle, but chew it without any harm at all. 
And by the ſame fire one is poiſoned while another is notatall affected. 
However, this poiſon is never mortal, but goes off in a few days of 
itſelf ; yet generally we apply plantain water, or fallet-oil and cream. 
As to its operation, within a few hours after the perſon is poiſoned 
e he 


* 
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he feels an itching pain that Pon ſcrarching, which is followed 
by an inflammation and ſwelling ; ſometimes a man's legs only have 
been poiſoned and have run with water. My neighbour that was fo 
ſadly poiſoned with handling it told me one thing very remarkable, 
and that is, that when he touched it he plainly perceived it to differ 
from the other wood that he was throwing into his cart, by its being as 
cold as a piece of ice; and withal aſſured me that he could diſtinguiſh 
it blind fold from any other wood in the world by its coldneſs; but the 
poor man is as much afraid of it when he goes into the woods as of a 
rattle-ſnake. He further tells me that he felt an itching in a few 
hours after he had handled the wood, but the ſwelling did not come 
on *rill about three days after. 

XIII 2. Tux following account of the Poiſon-tree I had from farther ac- 


Mr. Moore, who probably had it from Mr. Dudley. 22 of os 
lt grows to the bigneſs of elder; I never ſaw the leaf; the B.. W. She, 


« wood is as cold as ice; when laid on the fire, of five or fix perſons rard, ibid. 
« ſitting by it fome will fall a ſwooning, fainting, or yawning, and ?. 147. 
continue fo for ſeveral days, ſome but a few hours, and others of 
the company are not at all affected. I and many others handle, cut 

and burn it with impunity. It was never known to kill any body; 
* I have ſent you all the ſeeds of it I can get.“ 

The ſeeds he ſent were but few, but I had a good quantity frony 
Mr. Cateſby in Carolina, who calls it a water-ſhrub of which he never 
faw leaf or flower. Tis a ſpecies of toxicodendron, though not na- 
med by Tournefort in his Inſtitutions, p. 610, but I believe ir to be 
arbor Americana alatis foliis, ſucco la&eo, venenata. Pluknet. Al- 
mag. 45) tab. 145, fig. 1, which is a ſpecies of toxicodendron that 

ormerly at Chelſea garden. What makes me think fo is Mr, 

udley's writing that tis ike a ſumach, and that it is by ſome called 
the ſ\wamp-ſumach 3 this in its manner of growing and alated leaves very 
much reſembles the ſumach or rhus; the fruit is a white roundiſh dry 
berry, growing in cluſters, ſo like that of toxicodendron triphyllon 
folio ſinuato, pubeſcente, Inſt. R. Herb. 611, hederæ trifoliæ - 
denſi affinis planta : arbor venenata quorundam H. R. Pariſ. as ſcarce 
to be diftinguiſhed from it. 

XIV. CoNTRAYERVA is a Spaniſh word, ſignifying as much as A account of 
herba contra [venena] or an herb againſt poiſons. And as there are "my . jr 2 
in all countries different plants to which that virtue is aſcribed, the W. Houfloun. 
name of contrayerva ſeems to have been given by the 2 to as 1421. 2. 196. 
VN of them as have come under their l for Hernandez Oe. & c 1731. 
has deſcribed a ſpecies of granadilla by that name, and there are ſe- 

veral other roots that are commonly known by it: but here I offer 
only a ſhort account of that plant whoſe root is called contrayerva 
in England. This root being ſo commonly known that it would 
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Of the Contrqperva. PARTI. 
be ſuperfluous to deſcribe it, I ſhall confine myſelf to the deſcription 
of the plant that produces it, which I have not hitherto met with to 
my ſatisfaction in any author. F. Plumier, in his book entituled No- 
va plantarum Americanarum genera, deſcribes a genus which he calls 
Dorſtenja,: whereof I have found two ſpecies in the W. Indies, the 
roots of which are gathered and exported indifferently, as being ve 
much alike both in appearance and virtues. One of theſe I chinl. 
may be called, Dorſtenia dentariæ radice, ſphondylii folio, placentà 
ovali, fig. 69. and the other, Dorſtenia dentariæ radice, folio minus 
laciniato, placenti quadrangulari & undulata, fig. 70. 

The galt kind ſeems to be the tuzpatli of Hernandez, p. 147. Its 
roots, which are perennial, put forth in the month of May (or as 
ſoon as it happens to rain) each ſix or eight leaves four or five inches 
long and as many broad, cut into ſeveral ſegments almoſt as deep as 
the: middle rib, ſomewhat after the manner of the ſphondylium : the 
ſtand upon footſtalks five or ſix inches long; and from the middle of 
them come forth other footſtalks ſomewhat longer, ſuſtaining each a 
ſtrange ſort of body, flat and ſituated vertically, or with one edge 
uppermoſt, which I ha ve called placenta, In this ſpecies it is of an 
oval figure, with its longer axis parallel to the footſtalk. One ſide of 
it is ſmooth and green like the outfide of the calix in other plants ; 
but from the other ariſe a great many ſmall yellow apices; 
and after they are gone many ſmall roundiſh ſeeds begin to appear, 
which when ripe are ſomewhat like thoſe of gromwell or lithoſper- 
mon. It grows in the kingdom of N. Spain, near old Vera Cruz, on 
the high ground, by the ſide of the river. | 

The ſecond kind has much the ſame number of leaves growing 
from each root as the former; but of a different figure, for ſome of 
them are entire and ſhaped like thoſe of a violet, others angular like 
leaves of ivy, and ſome almoſt as much divided as the leaves of the 
common maple. They are thin, of a dark green colour and ſmooth, 
having only a few ſcarce he” apo) hairs on the back. The pedi- 
cles that ſuſtain the flowers ariſe immediately from the root as in the 
other ſpecies, and attain to the ſame height of ſix or eight inches. 
Bur the placenta which ſuſtains the flowers is in this kind quadran- 
gular, waved about the edges, and broader matey than vertical- 
ly. Yet the flowers and ſeeds themſelves are perfectly the ſame as 
in the other. This ſecond kind grows plentifully on the high rocky 
grounds about Campechy, where I gathered it in perfection in the 
beginning of Nov. 1730. I cannot gueſs why F. Plumier has called 
this a monopetalous plant; for that which he calls the petalum and I 
the placenta is of a green colour, and (which is of more conſequence) 
ſuſtains the ſeeds when ripe, and never envelops the organs of gene- 
ration when young; ſo that I think it can by no means be called a 
petalum, nor even properly a calix, and therefore I have given it the 
name of placenta whoſe office it certainly performs. | 


Crap. V. Of Ipecacuanha. 219 
I have not been able to obſerve exactly the ſtructure of the organs 
of generation becauſe of their exceſſive ſmallneſs ; but they appear to 
the naked eye as they are repreſented in the figures I have given of 
them, and in Plum. N. G. tab. 8. The Dorſtenia SO folio 
dentariz radice of Plumier differs from both of mine ; for in his draw- 
ings done by order of the late king of France, whereof I have ſeen a 
copy in the collection of the late Dr. Sherard, the leaves are repreſented 
ſerrated, the placenta quadrangular, and the roots conſiſting of ſeve- 
ral knobs tied together lengthways. From which laſt particular I am 
perſuaded that the root of that ſpecies is the Drakena radix mentioned 
by Cluſius in his Exotics, p. 83. we 
XV. Tur root called 8 is either true or falſe. Of the of the difer- 
true I have four kinds, black, brown, grey, and white; but I can- #** (ind of 
not pretend'to determine whether they belong to different plants, or 8 
are only varieties of the ſame plant owing to the ſoil in which they — oy _- 
grow, as is affirmed by Sir Hans Sloane. And as they are never p. 152. July, 
imported entire it is impoſſible to give any certain deſcription of them &c. 1729. 
in that ſtate. However, by comparing the ſeveral dried pieces we 
may very probably conjecture that a ſhort radical trunk deſcends from 
a caulis, and is afterwards divided into ſeveral large branches, and 
theſe again into ſmaller ones, with minute filaments or fibrillz going 
out from them. Each piece is made up of an outer or cortical and an 
inner or fibrous part; the latter like a white nerve or ſmooth compact 
faſciculus of woody filaments runs through the axis of the root, and 
rhaps encloſes within it a ſmall pith hardly diſcernable by the na- 
ed eye. The cortical part is corrugated by ſuperficial circular rings 
or little knots which do not go quite round; and has deep fiſſures reach- 
ing all the way to the nerve. How long the entire roots are is uncer- 
tam : I have met with' ſome- pieces above nine inches, and many above 
ſix; they are generally bent and wreathed into ſeveral figures; few 
being quite ſtreight. | 
In theſe things all the true Ipecacuanha-roots: agree; but 
there are ſeveral other ' particulars in which they differ. The 
black ſort is the ſmalleſt, very hard, with wide and numerous fif- 
fures. The outward colour of the cortex is not equally black in all, 
and its inner ſubſtance as well as the nerve is moſtly white. The 
brown is larger than the black, the fiſſures at larger diſtances, the in- 
ner ſubſtance of the cortex darker, and its external colour more or leſs 
red. The grey is ſometimes of a darker, ſometimes of a lighter co- 
lour, and the inner ſubſtance of the cortex is brown ed with 
white. It is much larger than the black, many pieces being above a 
quarter of an inch in diameter, but the nerve is ſmaller in proportion 
to the cortical part. I have met with few pieces of it above five inches 
long. Its fiſſures are ſtill fewer than in the brown, and in ſome pieces 
there are ſcarce any. The ſuperficial corrugations are various, ſome 
roots being almoſt ſmooth, and 8 the wrinkles are rather — of 
e 2 rugmna 
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- tudinal than circular. The white is of very different ſizes ; ſome 
pieces being larger than any of the grey fort, and others much leſs. 
The whitiſh 


colour of the cortex has a yellowiſh caſt, and the ner- 
vous part is very large in proportion to the reſt. It has very few 
fiſſures, and hardly any reach ſo deep as the nerye. The other cor- 
rugations are likewiſe very ſhallow, and moſt of them longitudinal; 
but it is more knotty than the other kinds, which feems owing chiefly 
to the fibrillæ that go out from the larger branches of the roots. 
Where theſe ſpecies of Ipecacuanha grow has not as yet been fully 
ſettled,” The black ſort is hitherto known to come only from Braſil 
by the way of Liſbon, and ſome of our druggiſts for that reaſon di- 
ſtinguiſh it by the name of the Braſil root. The brown ſort, as I am 
informed by Dr. J. Houſton who reſided for ſeveral years in N. Spain, 
grows plentiſully about Carthagena in N. Granada; from whence it 
is frequently: ſent to Jamaica and ſo to England, where we have had 
it of late in great abundance,” - The grey we prefer to all the. reſt. 
It is ſaid to grow in Peru, from whence it is brought to Porto- Bello, 
and fo into Europe by the Spaniſh galleons. Some parcels thereof 
are likewiſe probably ſent from Porto-Bello to Jamaica; for it has 
ſometimes been 1mported hither from thence. By ſpecimens of it 
brought me from St. Thome, a Portu iſland under the equinoc- 
tial, whither they were ſent directly from Braſil, it is evident that 


this ſpecies is likewiſe a native of that country, and therefore muſt 


either have been included by Piſo under one of the two ſpecies men- 
tioned by him, or elſe diſcovered ſince his time. According to F. 
Labat, in his late voyage to the iſlands of America, this ſpecies 
grows plentifully in Martinico, as well as the white ſort which 


B alſo ſaid by Piſo to grow in Braſil. 


Theſe are the four kinds of true Ipecacuanha which have hitherto come 


pi my knowledge; but I have met with two other roots falſly ſocalled, 


which from their outward colour I ſhall call white and brown. The 
white ſort agrees pretty much in appearance with the true white, but is 
not near ſo knotty. It is likewiſe conſiderably larger, ſtraighter and ſof- 
ter to the touch. Ihe brownis ofa deeper colour than the true brown, and 
many pieces thereof have a mixture of red (from whence it has been 
ſometimes called red Ipecacuanha) and the inner ſabſtance of the cor- 
rex enclines to a reddiſh The pieces thereof are much longer 
than any of the former ſorts, ſome of them meaſuring ſixteen inches, 
and they are of a ſize between the black and the grey. The fiſſures 
are at greater diſtances from one another than in the true brown, and 
the ſpaces between them much ſmoother: yet it is not eaſy to diſt in- 
iſn them unleſs they be attentively compared. Both theſe falſe 
inds were brought me from Maryland in 0 5 by a ſurgeon, who 
informed me that they grow there in great plenty, being called Ipe- 


cacuanha by the inhabitants and uſed as ſuch by the meaner ſort. 
I have" fince received a ſample of the brown fort, taken from a (ck 
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cel which lay in the cuſtom-houſe above twelve years ago under the 
name of b 22 Sir Hans Sloane informed me that this 
falſe brown kind was formerly ſent to him from Virginia for the true 
Ipecacuanha, and that he afterwards diſcovered it to be the root of a 
iſonous apoeynum deſcribed in his Nat. Hiſt. of Jamaica; in which 
land it is very common, and likewiſe in N. Spain, as appeared from the 
ſpecimens ſent him by his correſpondent Dr. Burnet. In his intro- 
uction to Vol. IL of that excellent hiſtory, he has obliged us with 
a very full and diſtin account of what he had learned from his 
friends abroad concerning the pernicious effects of the ſeyeral parts of 
this plant, and of the great pains he was at to prevent its being 
brought into uſe in this country, which was then very much tobe ap- 
ay ren Helvetius's name will always be mentioned with honour 
or the great ſhare he had in bringing the true Ipecacuanha into cre- 
dit in Europe; and I cannot think Sir H. Sloane deſerves much leſs 
praiſe for having detected this falſe kind which was infenſibly creep- 
ing into its place, and might otherwiſe have proved as fatal as 4 
other is beneficial. This poiſonous plant is now cultivated by ſeve- 
ral curious perfons about London. 

XVI. 1. THz beſt fort of cinnamon, which grows in great plenty 
in Ceylon and is peculiar to that iſland, is called by the natives 
Raſſe Coronde, i. e. ſharp, ſweet cinnamon: it is exported yearly by 
the Dutch E. I. Company, who have ordered under ſeveral penalties 
that no other ſort be mixed with it. 

The ſecond fort is called Canatte Coronde, that is, bitter and 
aſtringent cinnamon. The bark of this tree comes off eaſily, and 
ſmells very agreeably when freſh, but hath a bitter taſte. It is an ad- 
vantage to us that it is not very plenty, becauſe one might eaſily mi- 
ſtake it for the beſt ; as indeed it requires a good deal of {kill and at- 
tention to diſtinguiſh the cinnamon trees from each other. The root 
yields very camphire. | 

The third fort is called Capperoe Coronde, i. e. camphorated cin- 
namon, becauſe it ſmells and taſtes very ſtrong of I: It grows 
PU enough in the ifland, but nat in the eaſtern of it: 

owever find means now and then to ſend it over privately and 
ſell it to the Danes and Engliſh, who come to trade upon the 
_ coaſts of Cormandel. Beſides there is a fort of canella on the con- 
tinent of India about Goa which is very like this ſort of cinnamon- 
tree, though it hath nothing of the true cinnamon. The ſame fort 
of canella agrees in many things with the canella Malabarica ſylve- 
ſtris, a wild cinnamon-tree growing on the coaſts of Malabar. And 
though with regard to the ſhape of the tree, and the outward appearance 
of the bark and leaves, there is very little difference to be obſerved 
between theſe two ſorts of canella andthe beſt ſort of cinnamon, yet 
the latter is vaſtly ſuperior in richneſs, virtue and ſweetneſs. _ 

2 * 
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The fourth ſort is called Welle Coronde, that 1s, the fandy cinna- 
mon, becauſe in chewing it feels gritty, though in fact there is no- 
thing ſandy in it. The bark of this tree comes off eaſily enough, 
but it isnot ſo eaſily rolled up as the other forts, being apt to burſt 
open and unfold itſelf. It is of a ſharp and bitteriſh taſte, and the 


root yields but little camphire. 


The fifth ſort is called Sewel Coronde, that is, mucilaginous or glu- 
tinous cinnamon. This ſort acquires in drying a very conſiderable 
degree of hardneſs. It hath but little taſte and an ungrateful ſmell; 
yet its colour is very fine, and it is not many years ſince I firſt 
took notice that the natives mix a good deal of this with the beſt ſort, 
the colour of both being very much alike, excepting only that in 


the good ſort there are a few ee, ſpots towards the extremities. 


The ſixth ſort is called Nieke Coronde, the tree having a good deal 
of reſemblance to another called Nieke Gas, and its fruit Nieke. 
The bark of this ſort hath no taſte or ſmellwhen taken off, and is uſed 
by the natives only as phyſic. For by roaſtingit they obtain a water 
and oil with which they anoint themſelves, thinking thereby to keep 
off all ſorts of noxious fumes and infections in the air. They like- 
wiſe expreſs a Juice out of the leaves of it, which they ſay cools and 
ſtrengthens the brain if the head be rubbed with it. 

The ſeventh fort is called Dawel Coronde, that is, drum cinnamon. 


The reaſon of this appellation: is becauſe the wood of this tree is light 


and tough, ſo that the natives make ſome of their veſſels and drums 
of it, which they call Dawel. The bark is taken off while the tree 
is growing, and is of a pale colour : the- natives uſe it in the ſame 
manner as the ſixth ſort. 

The eighth ſort is called Catte Coronde, that is, the thorny or prick- 
ly cinnamon, beeauſe this tree is very prickly. The bark is in ſome 
meaſure like-cinnamon, but the leaves differ very much, and the bark 
itſelf hath nothing either of the taſte or ſmell of cinnamon. The 


natives uſe the root, bark and leaves of it in phylic, applying 


them in form of cataplaſms to tumours and ſwellings a thick cor- 


rupt blood, which they ſay-it cures in a ſhort time. 


The ninth fort is called Mael Coronde, or the flowering cinna- 
mon, becauſe this tree is always in bloſſom. The flowers come near- 
eſt thoſe of the beſt ſort, but they bear no fruit as the other doth. 
The ſubſtance of the wood never becomes ſo ſolid and weighty in this 
as'in the other cinnamon-trees above-mentioned, which have ſome- 
times eight, nine, or ten foot in circumference. If this everflower- 
ing cinnamon tree be cut or bored a limpid water will iſſue out of the 
wound, bur 1t is of no-uſe any more than the leaves and bark. 

The Ceyloneſe ſay there is ſtill another ſort of cinnamon, which 
they call Toupat Coronde, or the-three-leaved cinnamon. It doth not 
grow in that part of the country which the Dutch E. I. Company 
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is poſſeſſed of, but higher up towards Candia. Having never ſeen ic 
myſelf I will ſay nothing farther of it. : 

All the ſeveral ſorts of cinnamon-trees, the beſt as well as the reſt, 
muſt grow a certain number of years before the bark 1s fit to be ta- 
ken off. Thoſe which grow in vallies where the foil is a fine whitiſh 
ſand will be ripe in five years: others which ſtand in a wet ſlimy ſoil 
muſt grow ſeven or eight years: thoſe are later which grow in the 
ſhade of other larger trees; and their bark hath not that ſweetneſs 
and agreeable taſte obſervable in the bark of thoſe which grow in a 
white ſandy ground, where with little wet they ſtand fully expoſed 
to the ſun; butit is rather of a bitteriſh taſte, ſomething aſtringent, and 
ſmells like camphire. For by the heat of the ſun the camphire is made 
ſo volatile that it riſes up and mixes with the juices of the tree, 
where it undergoes a ſmall fermentation, and then riſing ſtill higher 
between the ſubſtance of the wood and the thin inner membrane of 
the bark, it is at laſt ſo diffuſed through the branches and leaves that 
there is not the leaſt ſign of it to be perceived any where. Mean 
while that thin and glutinous membrane, which lines the bark on the 
inſide between it and the ſubſtance of the wood, attracts and ſucks in 
all the pureſt, ſweeteſt, and moſt agreeable particles of the juice, the 
thick and groſs ones being puſhed forward to nouriſh the branches, 
leaves, and fruit. 

I have often had occaſion to prove this to curious perſons. If the 
bark be freſh taken off that juice which remains in the tree hath a 
bitteriſh taſte, not unlike that of cloves. Onthe contrary, if you taſte 
the inner membrane of the bark when freſh taken off, you'll find it 
moſt exquiſitely ſweet and extremely agreeable to the taſte, whereas 
the outward part of the bark differs but very little in taſte from that 
of the common trees; which ſhews plainly that all the ſweetneſs of it 
is owing only to the inner membrane. But when the bark is laid in the 
ſun in order to its being dried and wound up, this oily and agreeable 
ſweetneſs of the inner membrane diffuſes itſelf throughout the whole 
outward part of it (which however hath been firſt ſtripped while yet 
upon the tree, of its outermoſt greeniſh coat) and imbues it ſo ſtrong- 
ly that for the fragrancy of its ſmell and the ſweetneſs of its taſte it is 
coveted all over the world. 


The bark may remain upon ſome trees, without loſing its ſweet- | 


neſs and virtue, fourteen, fifteen, or ſixteen years, according to the 
quality of the ſoil they ſtand in; bur after that time it loſes by de- 
grees 1ts agreeable ſweetneſs, and taſtes ſtronger of camphire : beſides, 
it is then grown ſo thick, that if it be laid in the ſun it will no longer 
ſhrink and wind itſelf up, but remain flat. 

In order to account for the vaſt quantity of cinnamon that has been 
and is ſtill yearly exported from Ceylon, ſeveral authors have affirmed 


that when the bark hath been ſtripped off the cinnamon-trees it grows 
. | again 
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again in four or five years, and becomes fit to be ſtripped a ſecond time. 
But this is utterly falſe; for though thetrees, after the bark hath been once 
taken off, are cut down to the very ground, yet the root quickly puſhes 
forth new ſhoots, which grow up and ripen in five, ſix, ſeven or eight 
years, ſome ſooner, ſome later, and then yield their bark. Thus far 
the old roots are inſtrumental to the growth and plenty of cinnamon- 
frees, but their fruit likewiſe contributes very much towards 
the ſame end: and it is particularly owing to a certain kind 
of wild doves, which from their cating the fruit of this tree 
they call cinnamon-eaters, that they grow ſo plentifully in this 
iNand ; for the doves, when they fetch food for their young ones, 
diſperſe vaſt quantities of the fruit all over the fields, which occaſions 
the riſe of many thouſand young trees. 

The oil drawn from cinnamon by fire is reckoned one of the ſtrong- 
eſt cordial medicines: the camphire which comes out of the root is 
hkewiſe of great uſe in ſeveral diſtempers, as are alſo the oil of cam- 


phire, a very coſtly thing, the leaves of the tree and the oil diſtilled 
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out of them; and laſtly, the fruits with their oil. In ſhort, there is 
no part of the cinnamon- tree, but what is of ſome ſingular uſe 
in phyſic. I purpoſely avoid ſpeaking of the large gains the 
company makes by the yearly export of this precious commodity, 

XVI. 2. Havins ſome years ago bought out of the E. I. _ 
pany's warehouſes at Amſterdam a conſiderable quantity of cinnamon 
leaves, or folia malabathri, packed up in ſeveral large cheſts, I hap- 

ned to find in one of them the fruit of the cinnamon, and. alſo t 

owers as big as the Italian bean- flowers and of a blue colour. 

In 1722 and 1723, I bought of the fame company the oil which is 
expreſled out of the fruit of the cinnamon-tree, as alſo that which is 
boiled out of them, which is of a very good conſiſtence and white, 
and is by the E. I. Company called cinnamon wax, becauſe the king 
of Candla cauſes candles to be made out of it, which for their agree- 
able ſcent are burnt only by himſelf and at his court. However he 

rmits his ſubjects to expreſs the juice out of another fruit not un- 
ike that of the cinnamon- tree; but this juice being only a thin fat 
ſubſtance, like oil of olives, they cannot burn it but in lamps. The 
Indians uſe this cinnamon wax alſo in phyſic, and give it inwardly in 
luxations, fractures, falls, contuſions and bruiſes, that in caſe any in- 
ward part be touched or bruiſed, it may by its balſamic virtue heal 
them. They give it alſo in bloody fluxes to one dram or a dram and 
half. Outwardly applied it makes the ſkin more beautiful, ſmoother 
and ſofter than any one known fort of pomade. 

The leaves of the cinnamon-tree yield alſo an oil, which is of a bit- 
teriſh taſte, reſembling oil of cloves mixed with a little good oil of 
cinnamon. It is called oleum malabathri, or oil of cinnamon leaves. 
It is an aromatic, and is reckoned an excellent remedy in headaches, 
pains of the ſtomach, and other diſtempers. The 
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The oil of the root of the cinnamon-tree is, properly ſpeaking, an 
oil of camphire, whereof the roots afford a good quantity. About 
two years ago I bought a bottle of it of our E. I. Company ; there 
were ſeveral together in a box, upon which was written in low Dutch, 
«© Theſe oils were ſent as a preſent out of Candia””, which ſhews that 
they are genuine, without any adulteration 3 accordingly they are 
much eſteemed. If this oil be diſtilled in glaſs veſſels, there comes 
over along with it that ſort of camphire which the Indians call cam- 
phire Baros, or camphire of Borneo, which ſhoots in thin tranſpa- 
rent chryſtals, forming a beautiful variety of trees on the recipient, not 
unlike thoſe which in very froſty weather are to be ſeen upon win- 
dows. This ſort of camphire is of very great efficacy in phyſic, and 
is gathered and kept for theking of Candia's own uſe, who eſteems 
it an excellent cordial medicine. But not only the camphire Baros, 
but alſo the oil of camphire, which is drawn out of the roots of the 
cinnamon-tree, is a very great cordial, if taken inwardly : it ſtrength- 
ens the ſtomach, expels wind, and hath been found of great uſe in 
arthritic and gouty diſorders : it is alſo a diuretic. The doſe is ten 
or twelve drops upon a bit of ſugar, or in a proper vehicle. Out- 
wardly it is applied in all arthritic pains from cold and obſtructions, 
being rubbed on the affected part with a warm hand, and preſently 
leſſens the pain, and by degrees takes it off. About fix and thirty 
years ago while I ſerved in the ſhop of Mr. Dumbſtdorff at Amſter- 
dam, that gentleman was ſo cruelly afflicted with arthritic pains that 
he could have no reſt night nor day; and though he called in the aſ- 
ſiſtance of ſeveral noted phyſicians and tried abundance of medicines, 
yet he could find no relief, till he was adviſed to get himſelf anoint- 
ed with the oil of the root of the cinnamon-tree. I remember ve 

well that I anointed him myſelf, rubbing the oil on all the affected 
parts with my hand warm'd by holding it to an oven, and this I did 
twice every day for an hour together. And though when this cure 
was firſt begun with him his hands and feet were by the convulſions 
and the violence of his pain ſo contracted that they were quite crook- 
ed and full of nodes, yet in a fortnight's time he grew ſo much 
better that he could ſleep well at nights without pains or cramps. In 
about ſix weeks time he could walk about his room, whereas before 
he was not able to ſtir either hand or foot. This anointing was con- 
tinued for about three months, when the patient not only recovered 
of that violent indiſpoſition, but continued free from the gout ever 
after, and lived about fifteen years in a very good ſtate of health. 
And not only this I can affirm to be true of my own certain knowledge, 
but alſo that ſince that time I have adviſed ſeveral people in his con- 
dition to do the iame with as good ſucceſs. Several phyſicians have 
written largely of the virtues of common — t there are as 
yet yang # idden qualities in this excellent medicine, Thus, for in- 
Vor. VI. Parr II. Ff ſtance, 
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A deſcription of the flower Pax II. 
ſtance, I can affirm that in all burnings by fire or otherwiſe, and the 
pains occaſioned thereby, I have not yet met with any better and ſurer 
medicine than this, R. Spir. Lumbricor. terreſtr. cum Spir. Vini 
rectificat. 3 xij. Camphor. 3 ij. M. No ſooner is a bandageor com- 
preſs dipped into this ſpirit applied to the affected part but it gives in- 
Rantrellef, and ſo effectually checks the inflammation that it 8 
no farther. But the application of it muſt be continued ' till the pain 
is quite gone, and the ulcus, if there hath been any, is dried up. If 
the exulceration is got deeper, and the wound muſt be kept open, two 
ounces of camphire diſſolved in oleo hyperici, mixed with a pound of 
the common unguentum ceruſſæ and applied according to art will quickly 
and effectually heal it, as I have often experienced. N 

XVII. 1. Ta flower of this curious plant is of the lilly kind, mo- 
nopetalous, infundibuliformis, without any calyx or perianthium, its 
long fiſtulous beginning being afterwards expanded into ſix oblong 
ſegments. A. A. fig. 71. 

It conſiſts of the following parts, viz. the petalum, ſtamina, apices, 
ovarium, and ſtylus with its capillamenta tubiformia. 

The petalum is diſtinguiſhed into a long, fiſtulous part, incloſed 
within the common and proper involucra of the plant, ariſing from 
the top of the ovarium or ſeed- veſſels, and fix ſegments, a. a. While 
this narrow, tubulous part runs between the leaves and the integuments 
that ſurround them it is white, but afterwards inſenſibly acquires a 
purple colour, which inclines to red a little before its diviſion where 
it begins to grow more open. About one or two inches above the 
theca communis it divides into fix oblong purple-coloured petala, h. c. 
three of which are larger than the reſt, but in all other reſpects much alike, 
c. c. c. The length of the largeſt is from 1 4 to 2 inches; the breadth ſel- 
dom above inch: the ſhorter leaves are from 1 to 1 4 inch in length, 
their breadth a little leſs in proportion. The inſide of each is of a vio- 
let purple- colour, veined with a few ſmall lines of a deeper dye running 
length-ways, intermixed with white, or the whole is beautiful] 
checquered with blue and white. The outſide is of a whiter blue wit 
ſeveral whitiſh riſings or ridges, and juſt at the bottom of the leaf it 
is of a deeper blue; the three ſmall leaves, 5. b. b. are much of the 
fame colour, only the purple ſeems to be fomething deeper. The 
number of the petala is generally fix ; yet ſome flowers have ſeven or 
eight ; bur then they are not fo large. 

In every flower there are three ſtamina, or chives, properly ſo call- 


ed, ariſing from the inner ſurface of the tubular part of the Jower juſt 


before its diviſion into the petala, where they make for ſome fpace an 


apparent ridge, and then they ſtand upright, oppoſite to the three 
large leaves; they are of a whitiſh colour, inclining to a light purple, 
ad but little above 4 of an inch in length. In thoſe places that have 
ſeven or more petala, the number of the ſtamina is likewiſe encreaſed 


Each 


to five, or more. 
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Each of theſe ſtamina has its proper apex, e. e. e. which is a longiſh 
ſubſtance ſtanding upright oppoſite to the larger flower-leaves, yel- 
low, forked, not unlike the tongue of a ſmall bird at the lower end; 
here likewiſe it is broadeſt, but as it aſcends it becomes narrower, 
and its upper extremity is turned a little to one fide : it ſeldom ex- 
ceeds + inch in length. It appearsas if it were double, witha longitu- 
dinal furrow in the middle, in which hollow the ſtamen ſeems to be 
faintly continued for ſome ſpace. When the plant is fully grown they 
are all loaded with the farina fœcundans. 

The ovarium, f. f. called likewiſe the vaſculum ſeminale, and pi- 
ſtillum by ſome, ariſes from the top of the pedunculus, g. and is a- 
bout 1 of an inch long or a little more, of a deep whutiſh colour, 
three cornered, and divided into three loculamenta or capſulæ, wherein 
the ſeeds (which however ſeldom come to perfection with us) are formed, 
growing bigger and bigger after the flower falls off ; nay, even in this 
blooming ſtate, if you cut this veſſel acroſs the middle you may per- 
ceive the whitiſh rudiments of the ſeeds. 

From the upper part of the ovarium ariſes the ſtylus, 5. which is 
a long ſlender tube encloſed within the fiſtular portion of the flower, 
being there of a whitiſh colour, but changing into a yellow before 
its diviſion. This ſtylet ordinarily ſplits into three parts, juſt oppo- 
ſite te the top of the ſtamina where the apices take their riſe, i. i. i. 
and thus far it ſtands upright in the middle of the ſtamina ; for the 
ſake of which only this plant is cultivated. 

I call theſe parts of the ſtylus, from their figure and ſhape, capilla- 
menta tubiformia, or appendices ſtyli ſalpingoeides, as they very ex- 
actly repreſent a trumpet and are not unlike the fallopian tube in wo- 
men, being narrow at their origin and growing gradually larger to- 
wards their other extremity 3 which is open and expanded, and jag- 
ged or fringed at the edge, “. . k. It may alſo be very fitly na- 
med crocus officinarum, uſe that is the only part that is uſed in 
the ſhops. They are yellow juſt at their beginning, continued from the 
upper part of the ſtylus, but afterwards of a deep red, only their jag- 
4 extremities are tipt with a white inclining to yellow. Theſe 
tubæ or capillamenta are from 1 to 1 3 inch in | The ſtylus 
while undivided is ſtrong enough to ſupport itſelf, being encloſed 
within the tubular part of the flower ; but the capillamenta being very 
weak and ſlender at their beginning hang down between the petala. - 

Fig. 71 repreſents a root of the ſaffron- plant that has two ſtalks 
encloſed in one common vagina, the whole flower with the ſtamina and 
apices in one, and the ſtylus only in the other; with the leaves, pedun- 
culi, and ovarium in both. | 
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A. A. The flower expanded into ſix | f. f. The vaſculum ſeminale. 
beautiful ſegments. g. g. The pedunculi. 

a. a. The fiſtulous part of the flower. | b. h. The ſtylus. 

b. c. The ſix petala. i. i i. The 3 capillamenta tubiform. 

c. c. c. The three larger petala. k. K. k. The jagged extremity of 

3. b. b. The three ſmaller ones. the capillamenta. 

d. d. The three ſtamina or chives. | B. B. The root. 

e. e. e. The three apices. C. C. The graſſy leaves. 


Of the culture XVII. 2. SAFFRON has been longeſt and moſt cultivated in a cir- 
| = by »* cle of about ten miles diameter between Saffron-Walden and Cam- 
ns. bridge, and therefore the inhabitants of that place may be ſuppoſed 
#, 495. p. 66. beſt acquainted with the management of it. From them the following 
Nov. 1728. obſervations were collected by my order inthe years 1723, 4, 5, and 8. 
This country is open and. level : and here, as in moſt other 
places, they crop two years, and let the land lie fallow the third. Saf- 
fron is always planted upon fallow ground, and that which has born 
barley the year before is preferred. The ſaffron- grounds are ſeldom 
above three acres, or leſs than one, and in chooſing them the princi- 
pal thing they have regard to is, that they be well expoſed, the ſoil 
not poor nor ſtiff clay, but a temperate dry mold, ſuch as common! 
lies upon chalk, and is of a hazel colour ; though if every thing elſe 
anſwers the colour of the mold is pretty much neglected. About Lady- 
day or the beginning of April the ground is carefully ploughed, and the 
furrowsdrawn much cloſer together and deeper, if the ſoil will allow it, 
than 1s done for any kind of corn. About five weeks after, they lay 
between 20 and 30 loads of dung upon each acre, and having ſpread 
it with great care plough it in as before: the ſhorteſt rotten dung is 
the beſt. About midſummer they plough a third time, and between 
every pole in breadth they leave a wide furrow, which ſerves both 
for a boundary ta the ſeveral parcels and to throw the weeds into at the 
raper ſeaſon. The fences conſiſt of hurdles to keep out cattle of all 
orts, but eſpecially hares, which would otherwiſe feed on the ſaffron- 
leaves during the winter. The hotteſt ſummers are the beſt, and if 
therewith there be gentle ſhowers from time to time, they hardly miſs 
of a plentiful rich crop, unleſs extreme cold, ſnow, or rain of the fore- 
going winter have prejudiced the heads. 
The time of planting is commonly in the month of July, a little 
ſooner or later, according as the weather anſwers. The method is 
this. One man with a narrow ſpade called a ſpit-ſhovel raiſes between 
three and four inches of earth, and throws it before him about fix or 
more inches; two perſons following him with heads place them in the 
fartheſt edge of the trench he makes, at about three inches diſtance 
from one another. As ſoon as the digger has gone once the breadth 
of the ridge he begins again at the other ſide, and digging as before 
| : Covers 
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covers the roots laſt.ſet, and makes the ſame room for the ſetters to 
place a new row, at the ſame diſtance from the firſt as from one ano- 
ther. Thus they go on *rill a whole ridge, containing commonly one 
rod, is planted ; and the only nicety in digging is to leave ſome 
part of the firſt ſtratum of earth untouched: to lie under the roots; 
and in ſetting, to place the roots directly upon their bottoms. For- 
merly when roots were very dear they did not plant them ſo thick 
as they do now; and they have always ſome regard to the ſize of the 
roots, placing the largeſt at a greater diſtance than the ſmall ones. 
The quantity of roots planted in an acre is generally about 128 buſhels, 
which according to the diſtances left between them as before aſſigned, 
and ſuppoſing them all an inch in diameter one with another, will 
amount to 392040 in number. From the time that the roots are 
planted *till about- the beginning of September, or later, there is no 
more labour about them ; but as they then begin to ſpire and are 
ready to ſhew themſelves above ground, which is known by digging 
up a few, the ground is carefully pared with a 8 and the 
weeds, &c. raked into the furrows. Some time after this the ſaffron 
flowers appear, which are gathered as well before as after they are full 
blown, and the moſt proper time for it is early in the morning. The 
owners of the ſaffron get together a ſufficient number of hands, who 
pull off the whole flowers and throw them into a baſket, till all are 
gathered, which happens commonly about ten or eleven o'clock. 
Carrying them home they immediately ſpread them upon a large ta- 
ble, and fall to picking out the filamenta ſtyli, or chtves, and together 
with them a ny long portion of the ſtylus itſelf. The reſt they 
throw away as uſeleſs. Next morning they return into the field again, 
whether it be wet or dry weather, and fo on daily, even on ſundays, 
till the whole crop be gathered. The chives. being all picked out of 
the flowers, they dry them on a kiln built upon a thick plank (that it 
may be moveable from place to place) ſupported by four ſhort legs. 
The outſide conſiſts of eight pieces of wood about three inches thick, 
joined in form of a quadrangular frame, about twelve inches ſquare 


at bottom on the infide, and twenty-two inches at top, and in — | 


pendicular height. On the foreſide four inches above the plank is 
left a hole about eight inches ſquare, through which the fire is put in. 
Over all are laid lat 1 cloſe to one another, nailed to the frame 
already mentioned, plaiſtered over on both ſides, as is alſo the plank 
at bottom very thick to ſerve for a hearth. Over the mouth lies a 
hair-cloth fixed on both fides of the kiln, and likewiſe to two rollers 
or moveable pieces of wood, which are turned by wedges or ſcrews in 
order to ſtretch the cloth. Inſtead of the hair-cloth many uſe a net- 
work of iron-wire, with which the ſaffron dries ſooner and with leſs 
fewel z but the difficulty of preſerving it from burning makes the hair- 
cloth be preferred by the niceſt driers. The Kiln is placed in a light 
| part 
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part of the houſe, and they begin by laying five or fix ſheets of white 
paper on the hair-cloth, upon which they ſpread the wet ſaffron be. 
tween two and} three inches thick. This they cover with other ſheets 
of paper, and over theſe lay a coarſe blanket five or ſix times doubled, 
or a canvas pillow filled with ſtraw; and after the fire has been lighted 
for ſometime the whole is covered with a board having a great weight 
upon it. At firſt they give it a pretty ſtrong heat to make the 
chives ſweat, as they expreſs it; and in this, if they do not uſe a great 
deal of care, they are in danger of ſcorching and fo of ſpoiling 
all that is on the kiln. When it has been thus dried for about an hour, 
they take off the board, blanket and upper papers, and take the ſaffron 
off from that thar lies next it, raiſing at the ſame time the edges of 
the cake with a knife. Then laying on the papers again they ſlide 
in another board between the hair-cloth and under-papers, and turn 
both papers and ſaffron upſide down, afterwards covering them as a- 
bove. When the heat has been continued for an hour longer, they 
look to the cake again, free it fromthe papers, turn it, cover it, and 
lay on the weight as before. If nothing happens amiſs during theſe 
firſt two hours they reckon the danger to be over ; for they have no- 
thing more to do but to keep a gentle fire, and turn their cakes every 
half hour till it be thoroughly dry; which requires full 24 hours. 
Towards: the latter end of the crop when the chives come to be 
ſmaller, they ſprinkle the cake with a little ſmall beer, to make it 
ſweat as it ought ; and ſome think that uſing two linnen cloths next 
thecake, inſtead of the two innermoſt papers, may be of ſome advan- 
tage in drying; but this practice is followed as yet but by few. The 
fire may be made of any kind of fewel ; but that which ſmoaks the 
leaſt is beſt, and charcoal for that reaſon is eee to any other. 
What quantity of ſaffron a firſt crop will produce is very uncertain, 
Sometimes five or ſix pounds of wet chives are got from one rood; ſome- 
times not above one or two, and ſometimes not enough to make it 
worth while to gather and dry it. About five pounds of wet ſaffron 
go to make one pound of dry, for the firſt three weeks of the crop, 
and ſix pounds during the laſt week; and now the heads are planted 
very thick, two pounds of dried ſaffron may, at a medium, be allow'd 
to an acre for a firſt crop, and four and twenty pounds for the two 
remaining, the third being conſiderably larger than the ſecond. In 
order to obtain theſe," they only hough, gather, pick and dry it every 
year in the ſame manner as. before, without the addition of any thing 


new; except that they let cattle into the fields after the leaves are de- 


45 to upon the weeds; or perhaps mow them for the ſame 
uſe. | 
About midſummer after the third crop is gathered the roots 
muſt all be taken up and tranſplanted. To take up the ſaffron heads, 
or break up the ground, as their term is, they ſometimes plough it, 
E Om 
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ſomerimes uſe a forked kind of hough called a pattock, and then 
the ground is harrowed once or twice over; during all which time of 
ploughing, or digging and harrowing, fifteen or more people will 
find work enough to follow and gather the heads as they are turned 
up. Theſe they carry home in ſacks, and there clean or raſe them. 
This labour conſiſts in clearing the roots thoroughly from earth, and 
from the remains of old roots, old involacra, and excreſcencies ; and 


thus they become fir to be planted in new nd immediately, or to 


be kept for ſome time without danger of poiling. The quantity of 
roots taken up, in proportion to thoſe planted, is uncertain ; but at 
à medium it may be ſaid that allowing for all accidents from each 
acre may be had twenty-four quarters of clean roots, all fit to be re- 
planted. The owners are ſure to chooſe for their own uſe the largeſt, 
plumpeſt, and fatteft roots, but they reject the longiſh pointed ones, 


which they call ſpickets or ſpickards; for very ſmall round or flat 


roots are ſometimes obſerved to flower. 


This is the whole culture of ſaffron in the country above-mentioned”. 


As to the charges or profits which may be ſuppoſed, one year with 
another, to attend this branch of agriculture, I have drawn up the 
following computation for one acre of ground} according to the price 
of labour in this county. 1 

Rent for three years - - - - - - =» - - = 


. 3 0 .0-. 
Ploughing three times 018 9 
TTT 

i e e 2” NOT 
Spitting and ſetting the heads - - - <- - - - x 12 0 
Weeding, or paring the ground - - - = - - x 4 0 
Gathering a picking the Bowers” ISR 25-2 6 10 0 
2272„'˙' . a 6: 7 
Inſtruments of labour for 3 years with the kiln, about O 10 0 
Ploughing the ground once and harrowing twice - - 0 12 0 
Gathering the faffron heads - — — - - - © os 
Raſing the heads ves: * 1 _— 1 4 = 3-12. © 


17 


Total charge en 


This calculation is made upon the ſuppoſition, that an acre of 


pou yields twenty-ſix pounds of neat ſaffron in three years, which. 
ſtated only as a mean quantity between the greateſt and the leaſt ; 

and therefore the price of faffron muſt be adjuſted accordingly, which 
| think cannot be done better than by fixing it at 3o's. per pound; 
lince in very plentiful years it is fold for twenty, and is ſometimes. 
worth between three and four pounds. At this rate twenty-fix pounds 
of ſallron are worth thirty- nine pounds, and the neat profits of an 


acre of ground producing ſaſfron, will in three years amount to fifteen 
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== 5g thirteen ſhillings, or to about five pounds four ſhillings : 
his, I ſay, ma — the neat profit of an acre of Aol, 
ſuppoſing that all the labour were to be hired for ready money; but 
as the planter and his family do a conſiderable part of the work them- 
ſelves, ſome of this expence is ſaved: that is, by planting ſaffron he 
not only may reaſonably expect to clear about five pounds yearly per 
acre, but alſo to maintain himſelf and family for ſome part of each 
year; and it is upon this ſuppoſition only, that the reſult of other 
computations which have been made of the profits of ſaffron, can be 
ſaid to have any tolerable degree of exactneſs; but the calculations 
themſelves are undoubtedly very unaccurate. I have ſaid nothing 
here concerning the charge in buying, or profits in ſelling the ſaffron 
heads, becauſe in any large tract of ground theſe muſt at length al- 

ways balance one another, while the quantity of ground planted 
early continues the ſame, which has been pretty much the caſe for 

everal years paſt. ; | 

A deſcription XVIII. Taz true characters which ought to diſtinguiſh this fa- 
of a new Ia. mily from the oxys are, that the leaves are diſpoſed by pairs along a 
= 7 2 rib without being terminated by an odd one, which makes them en- 
vides, By Air. tirely reſemble thoſe of the tamarind ; that they are all gathered toge- 
Garcin, ther in an umbel on the top of a naked ſtalk ; that they are not in 
8.445. f. 377+ the leaſt degree acid, and that they ſhew as great a ſenſibility on be- 
Sepr. 8.1739. ing touched as the ſpecies of mimoſa. The ſpecies of this genus are, 
: I. Oxyoides Javanica, ſenſitiva, caule rubeſcente, hirſuto, flore mi- 
5g. 72. nore, fig. 72. II. Oxyoides Malabarica, ſenſitiva, caule viridi, gla- 
Fig. 73, bro, altiore, flore majore, fg 73. The firſt ſpecies grows uſually 
to the height of half a foot. It is compoſed of a naked ſtalk, ribs of 
leaves, and pedicles of flowers. Each of theſe parts is of equal length, 
uſually three inches when they are full grown. The root, a es 2 
long as the ſtalk, runs ſtreight down, ſometimes obliquely into the 
ground. It tapers from its neck which is of the ſame thickneſs with 
the ſtalk. It is ſet with ſmall fibres a little waved and white, and 
giving riſe to other pretty ſhort filaments. The whole is whitiſh. 
The ſtalk ariſes ſometimes ſtreight, and ſometimes crooked ; ſome- 
times wrinkled, and ſometimes plain throughout its whole length, 
pretty downy, or rather hairy, and always reddiſh in ſome places. It 
is from a line and a half to two lines thick towards the top, and uſu- 
ally ſomething leſs towards the bottom. It forms a button, or little 
head at the top, which gives riſe to all the other parts of the plant; 
that is, to the ribs of the leaves and the pedicles of the flowers; 
which makes the whole tuft reſemble an umbel. The ribs of the 
leaves grow *till they equal the length of the ſtalk. They are about 
the thickneſs of the treble ſtring of a violin, and equal throughout 
their whole length. They are a little downy like the ſtalk. The 
leaves occupy two thirds of the rib, that part which is next the ſtalk 


being 
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being naked. The firſt pair of leaves is the leaft, and the laſt pair 
always the largeſt, being commonly half an inch long, and the ſmall- 
eſt not above halt ſo long. They grow ſo near the rib that they 
ſeem to have no tail. Their baſe 1s always the broadeſt part of the 
whole rib and always parallel to the rib ; the reſt of the leaf bends it- 
ſelf a little forwards. The middle of their length is uſually their 
narroweſt part, and from thence they are gradually enlarged, and 
rounded at their extremities. The baſes of all the pairs are almoſt 
of the ſame bigneſs, except the laſt, which has the breadth on one 
fide only of the little nerve which traverſes the leaf, to avoid incommo- 
ding ſelf with its neighbour ; but to make amends, the leaves of 
this pair are broader than the others a httle below their extremities, 
eſpecially outwards. They are all traverſed lengthwiſe by a fine 
nerve, always bent like the leaf on the ſide of the laſt pair. They 
are of a lively green on the inſide and a little whitiſh on the outſide. 
Their plain is garniſhed with a great number of very ſlender threads, 
almoſt imperceptible, but parallel, which grow alſo by pairs, and are 
placed at acute angles with their little common nerve, and grow 
ſmaller at the edge of their leaf. In ſhort, their poſition and — 
come pretty near to thoſe of the tamarind: the number is uſuall 
from eight to ten pairs. They ſhut themſelves up at ſun- ſet, as it 
were to ſleep, after the ſame manner with the leaves of the tamarind. 
The ribs are in number from two to three dozen; and the pedicles of 
the flowers are about a fourth part fewer: both the one and the other 
appear of different lengths, becauſe the ſhorteſt are the young ſt, but 
at laſt they uſually grow to almoſt the ſame length with the firſt. 
The opening of x leaves 1s performed almoſt after the ſame manner 
with that of the top of the ſpikes of the ſpecies of heliotropium, un- 
rolling like the tail of a ſcorpion, The ribs and the pedicles are a 
little — and are both of the ſame thickneſs. The flower, though it 
ſeems to be monoperalous, is not ſo, any more than the =_ of oxys 
which ſeem to be ſo too : agreeable to the principles of M. Vaillant, 
who has laid it down for a rule, that in all monopetalous flpwers the 
chives grow from the ſides of the flower, and that thoſe in which they 
grow from the baſe of the embryon, or rather from the ovary, are 
always polypetalous. In ſhort, if we examine them nicely, which no 
one has done *rill now, we may obſerve that theſe flowers have no 
anus at the baſe, but that the petals, which are always five in num- 
ber, have their baſes ſeparated very diſtinctly one from another; 
and though they are reunited about the middle, which makes them 
look as it they were of one piece, yet they may be ſeparated withour 
tearing, fig. 73. The petals of our oxyoides are equal, they are 
from 3 lines to 3 f long, and towards the extremity about a third part 
as broad as they are long. They are lightly cut in like a heart at 
their extremities. They are of a lemon colour, paler or deeper, ac- 
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cording to the moiſture or heat of the ſeaſon. Each of them has a 
ſmall fireak running through its middle lengthwiſe. They are co- 
vered by their empalement about two thirds of their height, and 
from thence they open in form of a bell. They are very tender, and 
laſt but the ſpace of one morning. The empalement is one leaved : 
it is two lines high, and the half of this height makes the thickneſs 
of its baſe. It dividesa little below the top into five lobes very fhar 
at their extremities, is pale-green, regular, and a little hairy. The 
chives grow from the baſe of the embryon, and are twice the number 
of the petals, five of them being higher than the other five, and reach- 
ing up to about the middle of the petals. Their ſummits are of the 
ſame colour with the petals, and the chives of the ſame with the em- 
alement, or a little brighter. The ovary is very ſmall and round, 
= a little furrowed into five ribs, the diameter of which is almoſt 
half a line. It is crowned by five teeth which form the body of the 
ſtile. This ovary afterwards becomes a dry fruit, of an oval form, 
ſtarred with five furrows, of which the leaſt diameter is two lines. 
This fruit is divided into five cells, opens at the top whenripe, and 
expands itſelf by little and little to its very baſe, diſcloſing ſmall, 
round ſeeds, lodged four together in each cell. They are each of 
them covered with a little hood, or very fine membrane, which on the 
encreaſe of the bulk of the ſeed opens with violence, and throws it on 
the ground. T he colour of the ſced pretty nearly reſembles that of 
the ſeed of pſyllium. Each pedicle during the time of its encreaſe 
continually puts forth new buds and new flowers, in the ſame manner 
as the ſtalk continually puts forth at the top new leaves and new pe- 
dicles. The number of theſe buds is uſually five or ſix at the top of 
each pedicle, enlarged into a head. Theſe buds grow, encreaſe and 
expand themſelves oneafter another, which is the cauſe that this plant, 


when once it begins to flower, puts forth new flowers every morning 


which are quite vaniſhed in the afternoon. The little bunches of buds, 
each of which adorns a large pedicle, are encompaſſed with little 
points which compoſe a kind of common empalement. The little 
icle which is proper to each flower is ſlender and a full line long, 
that its length is equal to the diameter of the empalement. The 
diameter of the flower when moſt expanded is four lines. The petals 
make the empalement expand itſelf a little : but when the flower is 
faded the lobes of the empalement draw together and form a pyrami- 
dal body ; but when the ovary grows bigger and becomes the fruit, 
the lobes of the empalement expand again without changing their 
ſhape 3 becauſe the body of this empalement encreaſes its diameter by 
the effort which the fruit makes within it. | | 
This plant is very ſenſible of the leaſt cold, and loves warm, and 
moiſt places. It is found in Java, and probably in the other iſlands 
of the Sonde and the Moluccas. When one touches its leaves th 


cloſe 
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cloſe immediately, and open again by little and little. The more 
they are warmed by the ſun, whilſt their ſoil is moiſt, the more im- 
petuouſly they cloſe againſt one another. The Portugueſe Indians 
call it Dormidera, becauſe being touched it ſeems to ſleep, by ſhut- 
ting up its leaves; or elſe becauſe ſome among them think it pro- 
cures ſleep by being put under the ear, as I have ſeen practiſed ; but 
I cannot aſcribe this ſoporific quality to it. The leaves of this ſpe- 
cies of oxyoides have no acidity in their taſte, and give but a faint 
tincture of red to blue a pr | 

Fig. 74, the flower of the oxyoides. Fig. 74 

1. Theempalement. | 

2, The flower, the petals of which are joined together. 

3. A petal apart. 

XVIII. 2. Wx areobligedto M.Garcin for his curious deſcription ofthis 4 remark. 
plant, by which its genus is determined. It is however by no means 5% 4½ John 
a new ſpecies, having been deſcribed long ago by Acoſta and other * * 
authors, under the name of herba viva. I have ſeen a fair ſpecimen * 
of it in Sir Hans Sloane's hortus ſiccus, with which M. Garcin's 
figure agrees very exactly. It was the firſt ſenſitive plant known in Eu- 
rope, and very different from thoſe which are now brought from 
America, and cultivated in our gardens under that name. 

XIX. ALMosT all the writers of botany have looked on this fa- Remarks on 
mily as a tree on account of its bigneſs, though it is tender, ſpungy, % family of 
membranous and ſucculent, not at all hard or woody. Its ſtalk is om _ 
lender and ſupple, not able to keep itſelf upright, without a great av. Garcia, 
number of thick, membranous ſheaths which cloath its whole bulk ibid. p. 384. 
and defend it from the injuries of the weather. Beſides, this plant 
being annual bears fruit but once and then by degrees periſhes. On 
the other ſide, ligneous, hard and perennial trees bear fruit ſeveral 
times. The bigneſs of a plant therefore does not ſeem to be a cha- 
racter ſufficient to diſtinguiſh a real tree from a plant that is not one. 

Again, the ſame botaniſts have placed the muſa in the palmaceous 
claſs, which are all trees, perhaps on account of this plant's having 
but one ftalk without any branches; and becauſe the great leaves at 
the top of it divide when they grow old, in ſuch a manner as to re- 
ſemble in ſome degree a ſort of palm. Having had an opportunity 
in the Indies to conſider this plant better, I ſoon found that it juſtly 
belonged to the liliaceous tribe. It is known that the liliaceous plants 
have ſeveral characters which diſtinguiſh them very well. Their roots 
are either bulbous, tuberous, or conſiſting of thick, fleſhy fibres: 

their leaves involve the ſtalk, more or leſs at their baſes. The ſub- 
ſtance of their flowers is filled with ſilver ſpangles ; and laſtly, their 
fruits are always divided into three cells. The muſa has all theſe 
characters. F. Labat ſays in his travels, that the root of this plant is 


a thick bulb, round * emitting fibres. Marcgrave, who 
8 2 has 


Of the plants named Muſa, Parr II. 
has given a full deſcription of it under the name of pacoeira, has ob. 
ſerved that at its firſt appearance it ſends forth two or three leaves 
rolled up like a horn, which unroll themſelves and grow after the man- 
ner of ho cannacorus. And, according to my obſervation, the fruit 
in all its ſpecies is conſtantly divided into three cells, which is ſuf- 
ficient to ſhew that it is a true liliaceous plant. 

As Marcgrave and the authors of the Hortus Malabaricus have 

largely deſcribed this plant, I ſhall content myſelf with only giving 

a definition of this genus to make it better known. The muſa is a lili- 
aceous plant, with a monopetalous, 1 flower, incompleat and 
hermaphrodite, compoſed of a tube which is filled with the ovary, and 
a pavilion divided into ſeveral lobes and forming a kind of mouth. 
The ovary, which adheres ſtrongly to the tube, is triangular and 
crowned with five chives which grow from the ſides of the flower; 
it has alſo a ſtile which is terminated by a little head. It afterwards 
becomes a ſoft, angular, long, crooked fruit, ſomething like a cu- 
cumber. This fruit when ripe, is fleſny and divided into three cells 
filled with a mucilaginous pulp; under which the ſeed is placed along 
a placenta that ſer ves as an axis to the fruit. This ſeed is ſmall, round, 
edged with an almoſt imperceptible leaf. The flowers grow at the 
end of the ſtalk, in knots diſpoſed in a ſpike. Each knot is loaded 

' with two rows of flowers, covered with a membranous,” hollow, thick, 

| oval covering, which ſerves them for a common empalement. In 
the Hortus Malabaricus there are three plates which give a good re- 
preſentation of the plant, its flower, and its fruit; but I have obſerved 
three defects in them: 1. The flower is not repreſented in its 
moſt perfect ſtate, but almoſt withered, and ſo its pavilion too 
much cleft, which makes the flower ſeem tetrapetalous ; for the 

flowers of theſe plants divide when they are old, as well as the 
leaves. 2. The three cells are not ſhewn diſtinctly in the tranſverſe 
ſection of the fruit. 3. The ſeed is not repreſented at all. This ge- 

nus comprehends twenty or twenty-five ſpecies known to the Indians, 
the differences of which are uſually taken from their fruits. The bark 
of the fruit is formed of the tube of the flower ; and the lobes dry a- 
way during the growth of the fruit. N 

F ig. 75 reprefents the fruit of the muſa entire. 

1. The ſame half ſtripped of its bark. 

2, Cut through the middle. 

3. Cut tranſverſly, diſtinguiſhing the three cells and the ſeeds. 

4. Another ſpecies of muſa cut tranſverſly, repreſented in the Hor- 
tus Malabaricus, but having the cells better diſtinguiſhed here. The 
fix black points are the ſeed. 

A deſeriptiow XX. Tris Cereus, being feparated from another of which it was 


_— a branch ſeven years ago, and expoſed in open air all ſummer, grew 


which flower- with- 
ad at Norimberg in 1730. By Dr, J. Trew, to Sir Hans Sloape, Bart. u. 416, p. 462. Nov. &c. 1730» 


Fig. 75. 
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without puſhing forth branches. It is ſix foot three inches high, and 
thirteen inches thick. It has ſeven angles at its baſis, eight about the 
middle, and nine near the top. Its upper part is of a ſea-green, on 
account of the powder with which it is covered; its lower of a graſs- 
green. The down of its prickles is between pale and white about the 
top, every where elſe it is brown. Sept. 5, at the height of ſix foot 
two inches from the ground it ſhot a certain round knot from its 
trunk, which without any help of art ſo encreaſed and extended al- 
moſt horizontally, that on the 14th of the fame month it was eight 
inches long, and plainly ſhewed a flower as yet cloſed and embelliſhed 
with a beautiful mixture of green, purple and white. The ſame 
evening the flower began to open, about midnight it was entirely 
ſpread to ſix inches in diameter. It was of a pretty ſtrong, but not 
very pleaſant ſmell. After midnight it gradually contracted about 
halt an inch, and remained thus 'till next day at noon. Then it be- 
gan to contract faſter to half the diameter of the expanded flower, 
and the next morning it was quite cloſed and withered, but hung on 
the trunk 'till Sept. 30. The beginning of the flower was a ſort of 
tube three inches long, not quite an inch thick, between a yellow and 
a pale green. Its ſurface was ſmooth, but channelled by certain ſmall 
narrow furrows, between which blunt protuberances run in a parallel 
order alorg the ridges. Where the tube expanded itſelf it divided 
into more than forty petaloid ſegments, ranked in fix ſeparate ſeries, 
the three inferior and exterior whereof here and there confounded 
their order, while the three ſuperior and interior remained regular and 
unmixed. Theſe ſeries were diſtinguiſhed by their ſize and colour. 
The firſt or exterior was of the ſame colour with the tube, viz. of a 
pale green; but its upper part gradually inclined to a purple. The 
ſecond and third had half the inner part greeniſh, the edges of a 
more intenſe purple. The fourth was between yellow and white, ter- 
minating in purple tops. The tops of the fifth were likewiſe purpliſh. 
The petaloid ſegments of the ſixth were very tender and white. The 
ſegments were of an oblong figure, and in the firſt ſeries were termina- 
ted with blunt, in the others with more and more pointed tops. The 
inner or ſixth ſeries, which contained thirteen of theſe ſegments, ex- 

hibited all the edges finely and lightly, but irregularly cut and divi- 

ded. The piſtillum of equal height with the ſurface of the flower, 

and hollow like a ſmall tube, ran at its upper end into as many fine 
pale filaments ſpread in the form of a crown, as there were ſegments 
in the inmoſt row, viz. thirteen. The day before the flower drop- 

ped from the ovarium, the place where it was to ſeparate was marked 
by a blackiſh circle, at which the tube ſeparated ſpontaneouſly from 

the ovarium or matrix, that is, the rudiments of the fruit; the piſtil- 

lum ſtill firmly adhering to the ovarium. The flower being diſſected 

longitudinally, it manifeſtly appeared that the petaloid ſegments ou 
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the flower, far from affording the leaſt mark of a natural partition, 
ſtuck ſo very cloſe to the tube that not one of them would quit it 
without violence. 

Though the fruit came not to its full growth, yet it plainly ap- 
peared by inſpection alone, that it is not prickly. Upon diſſection 
it afforded a viſcous juice, and within was a cavity, the ſides where- 
of were every where, except at the bottom, thick ſet with innume- 
rable ſmall villi, to each whereof hung an oblong, white pellucid 

veſcile, which is the rudiment of the future ſeed. | 
Rare plants, XXI. In my way to the Peak in Derbyſhire I took notice of the 
4 J. following plants, which I have not obſerved to be common in other 
2.407. P. 23. Parts of England, nor are they taken notice of by the biſhop of Lon- 
Jan. &c. don in his edition of Cambden. 
1 Stachys Fuchſii, J. B. In the road to Grantham, a little beyond 
Coleſworth. 

Scrophularia Scorodoniæ, folio mor. At Wollerton under the gar- 
den-wall. This does not owe its origin in this place to ſeeds ſcatter- 
ed out of the garden; as I am convinced by the peruſal of a manu- 
ſcript catalogue of the plants cultivated in that garden, in which 
there is no mention made of this plant. 

The Lychnis which grows on Nottingham-Caftle is the Lychnis 

Jylveſtris alba 9 Clufii, and not the fame with Mr. Ray's Lychnis 
major noctiflora Dubrenſis perennis, as he ſuſpected. 

Feſtuca humilior panicula brevi heteromalla. Gramen paniculatum, 
bromoides, minus, paniculis ariſtatis, unam partem ſpectantibus Raii 
Syn. On Sherwood foreſt. 

Salix folio laureo, ſeu lato glabro odorato Phyt. Brit. Common 
about Wingerworth. 

Ladanum arvenſe, flore amplo luteo 3 Jabro purpureo. Lamium 
cannabinum, flore amplo luteo, labio purpureo Rai Syn. In the corn 
in ſeveral places. 

Filix mas non ramoſa, pinnulis anguſtis, raris, profunde dentatis 
Ger. emac. Common about Wingerworth. 

The more rare plants which I obſerved in the Peak are, 

Scariola ſylveſtris anguillaræ. Lactuca ſylv. murorum flore luteo 
J. B. On old walls and about the entrance into Peak's-hole. It 
grows alſo in Hertfordſhire. I take notice of it on this occaſion be- 
cauſe M. Vaillant has evidently miſtaken the characters of it in his 
new diſtribution of the cichoraceous tribe in the memoirs of the 
royal academy of ſciences for 1721. He there makes it a ſpecies of 
lactuca, from which it is very different on his own principles. Ac- 
cording to his method the empalement of the lactuca is ſquamous, 
and the down of the ſeed fits upon a pedicle. But this ſpecies has a 
{imple empalement and a ſeſſile ok Theſe characters evidently di- 
Ringuiſh it not only from lactuca, but from every genus in 1 11 
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year 1673, eſtabliſhed a phyſic-garden, which they have 
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thod. I ſhall take leave therefore to conſtitute a new genus: and 
as the name of Scariola, by which Anguillara has called it, has not 
yet been appropriated to any other genus, I ſhall appropriate it to 
this, and define it as follows 

Scariola 1s a cichoraceous plant, with a ſimple empalement, a na- 
ked placenta, and ſeeds crowned with a hairy ſeſſile down. 

Roſa ſylv. alba cum aliquo rubore foliis hirſutis J. B. In ſeveral 
hedges about Hatherſedge. 


Empetrum montanum fructu nigro Tourn. Common on the 
mountains, 


Oxycoccus, ſeu vaccinia paluſtria, J. B. On boggy places, but 
not very common. | 

Erica humilis cortice cinereo arbuti flore albo, H. R. Par. On 
the mountains near Hatherſedge. * 

Rubus Idæus ſpinoſus fructu rubro, J. B. In the hedges. 

Geranium ſaxatile Ger. emac. About the entrance into Peak's- 
hole, 

Cochlearia rotundifolia minima Merr. With the preceding. 

Thalictrum minus Ger. In the ſame place. 

Lichenoides ſaxatile, fuſcum, piloſum, varie diviſum. Corallina 
fuſca folioſa Doody Budd. Hort. ſicc. On the rocks. 

Lichenoides ſaxatile tinctorium folits piloſis purpureis Dillenii. 
On the rocks. 

Uſnea ſaxatilis, capillacea. Muſcus corallinus, ſaxatilis, fœnicula- 
ceus Raii Syn. On the rocks near Darwent. 

Lycopodium Sabinæ facie Fl. Jen. On the mountains near Dar- 


went. 


Selago foliis & facie Abietis Fl. Jen. On the mountains near Dar- 
went. 
Bryum hypnoides capitulis, plurimis erectis lanuginoſum Dillenii. 
On the mountains. 
Cardamine impatiens altera hirſutior Raii Syn. About the mouth 
of Pool's- hole plentifully. 
A variety of Mr. Ray's Viola montana lutea, with a blue and yel- 
low flower. 
XXII. Tur company of Apothecaries of London having, in the An alphabeti- 
face fur- 4 . 
niſned with a great variety of plants for the improvement of their | Lav pabpre 
members in the , pon ies of botany ; Sir Hans Sloane Bart. in order Royal Society 
to encourage and promote an undertaking ſo ſerviceable to tlie pub- by the compa- 
lic, has generouſly granted to the company the inheritance of the ſaid wy of = 
garden, being part of his eſtate and manor of Chelſea, on condition 4 
that it be for ever keptup and maintained by the company as a phy- 
ſick- garden; and as an evidence of its being ſo maintained he has di- 
rected and obliged the company, in conſideration of the ſaid grant, 
| 0 
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to preſent yearly for ever to the royal ſociety at one of their weekly 
meetings, 15 ſpecimens of N that have grown in the ſaid garden the 
preceding year, which are all to be ſpecifically diſtinct from each other, 
u til the number of 2000 plants be compleated. Accordingly the com- 
pany did preſent to the royal ſociety the following ſpecimens of plants, 
which together with thoſe that are to follow them in ſubſequent years 
will, by order of the royal ſociety, be carefully preſerved for the ſatis- 
faction of ſuch curious perſons as may deſire to have recourſe to them. 
The numbers prefixed ſhow the order in which they were preſented, 


Ne 3 
201 A BuT1LoNn, Dod. 656. 
202 Americanum, fructu ſubrotundo pendulo, e capſulis 
veſicarijs criſpis conflato. 
31 Carolinianum, reptans, alce folijs, gr flore. 
351 Acer fraxini folijs, ſerratis. Acer maximum; folijs trifidis et quin- 
quefidis, „ Pluk. Phyt. tab. 123. fig. 4, 5. 


251 Acetoſa ocimi folio, Neapolitana, C. B. 114. 


252 U— veſlicaria peregrina, Hort. Eyſt. 
354 Agrimonia minor; flore albo, H. C. Boerh. Ind. 
352 odorata. Cam. Hort. 

— officinarum. T. Inſt. 301. 


253 Alcea Afra, fruteſcens, groſſulariæ folio; flore parvo rubro 


Boerh. Ind. alt. 271. 
254 — — — folio ampliore; unguibus florum atro rubentibus. 
152 Alchimilla Alpina, pubeſcens, minor, H. Reg. Par. 
255 montana minima Colum. Ecphr. 146. 
SY nary”; vulgaris, . 319. | } 
203 Alkekengi Barbadenſe, patulum, flore parvo; fructu amplo mu- 
c.Ttone productiori. | 


205 Curaſſavicum ; folijs origaniincanis ; flore vietè ſulphureo, 
fundo purpureo, Boerh. Ind. alt. II. p. 66. 

204 Indicum majus, T. Inſt. 151. 

206 Verticillato ſimile; folijs anguſtioribus, utrinq; acuminatis. 

207 Virginianum perenne majus; flore luteo amplo; fructu 


minimo. 

258 Althæa arborea, folio amplo, ſerrato. 

259 — Dioſcoridis & Pliny, C. B. 315. 

260 — Dioſcoridis & Pliny, folio magis angulato. T. Inſt. 97. 

257, —— fruteſcens, bryoniz folio, C. B. 316. 

256. —— fruteſcens, folio acuto ; parvo flore, C. B. ib. 

53 Aly ſſon veronicæ folio. T. Inſt. 217. Burſa paſtoris major loculo 
oblongo. C. B. prod. | 

261 Ambroſia gigantea, inodora; folijs aſperis trifidis Baniſt. Cat. 

| Ray Hiſt, ap. 1928. | 
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52 23 maritima, artemiſiæ ſolijs ĩnodoris, elatior. H. L Bat. 


— Ammi perenne Moris, Umb. 22. ; 
3 55 Anape ophyllon Canadenſe Morini. T. Inſt. 239, \ 
Anemone 22 tertiæ Matthioli ſimilis, flore parvo. Par. 
Bat. 18. 


201 Anonis Americana; folio latiori, ſubrotundo. T. Inſt. 409. 
392 Apocynum fruteſcens ; ſalicis folio 5 . 
An Apocynum erectum, Africanam ; villoſo fructu, ſalicis folio, 
glabro,anguſto. Par. Bat. 24 ? 
209 — ſcandens, Africanum; convolvuli minoris folio & caule 
hirſutis, Pluk. Phyt. tab. 137. fig: 4. 
356 Apocynoides ſubhirſuta z floribus aurantijs. 
. 357 Aracus, q. vicia ſegetum; ſingularibus ſiliquis glabris. C. B. 345» 
262 Aſperugo vulgaris. T. Inſt. 135. 
153 After Americanus belviderz folijs, floribus ex cæœruleo eng- 
. ribus, ſpicis prælongis. Pluk. Phyt. tab. 78. fig. 5, 


303 Americanus, ſerotinus, altiſſimus; folio brevi, caulem 
amplectente. 

156 — maritimus Thins. crithmum chryſanthemum dietus, 
Raij Hiſt. 268. 3 


55 — montanus, falicis glabro folio. C. B. 266. 
54 — peregrinus, ciſti * non crenato, flore magno, luteo. 
Pluk. Phyt. tab. 16. fig. 
155 ——P R 1 aſperis, calycis ſquamulis foliaceis. 
154 — inianus, angultifolius „ ſerotinus, parvo albente flore, 
Park. Th +: 32. 
.263 Barba jovis, Caroliniana, e pſeudo- acaciæ folijs, 
baſtard indigo, incolis. 
2 Bellis Africana, capitulo I? may luteo, coronopi folio, caulibus 
procumbentibus. H. L. Ba 
304 Betonica maxima; roo folio z flore e luteo palleſcente 
Schol. Bot. 64. 
maxima, ſcrophulariz folio ; floribus incarnatis. Par. 
Bat. 106. | 
qu 210 Bidens Americana apij folio; T. 462. 
; 211 Americana nodiflora folijs latis acuminatis. 
themum conyzoides, nodiflorym ; ſemine roſtrato diente, 
Sloane Hiſt. Vol. I. p. 62. tab. 184. fig. 4. 4 
212 —— Caroliniana, . radijs latiſſimis, * dentati ; 
7. ſemine alato, per maturitatem convoluto. 
56 —— Indica, hieracij folio, caule alato. T. Inſt. 462. 


305 


5 58 en. quod amaranthus Grecus, ſylveſtris, anguſtifolius. 
or. 17. 
At, 57 monoſpermum, Indicum, aculeatum. Breyn. prod. 18. 


Vor. VI. Parr II. H h 358 Braſ- 
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358 Braffica orientalis, perfoliata; flore albo ; filiqua quadrangula. 


. Cor. 16. e | 
157 Brunella Caroliniana, magno flore, dilute caruleo ; internodijs 
prælongis. 


359 —— laciniata ; flore elegantiſſimè ſulphureo. Boerh. Ind. 


alt. 3 4 | | | 
158 , Angliz major; folijs longius mucronatis. 
213 Bugloſſum Luſitanicum, bullatis ſolijs Moris. Hort. Blæſ. 
3 re anguſtifolium. Dod. 633. N 
4 Calamintha, magno flore. C. B. 229. | 
59 Calcitrapoides pumila, ſupina, tenuifolia, calyce turbinato. 
D. Vaillant. Act. Ac. Par. | 
214 Caltha Africana, flore intus albo foris violaceo, T. Inft. 499. 
215 Cardamine impatiens, vulgo ſium minus impatiens, Gerard. 
216 —— impatiens altera hirſutior, Raij Synops. 
5 Carduus capite rotundo tomentoſo. 2 B. 392. 
264 Carlina patula, atracylidis folio & facie. T. Inſt; 500. 
60 Caſſia decaphylla, orobi Pannonici folijs mucronatis. 
360 Caſſida Cretica ; fruticoſa; catariz folio; flore albo. T. Cor. r1. 
362 ——— orientalis ; chamædryos folio; flore luteo. T. Cor. 11. 
361 —— paluſtris, vulgatior ; flore cæruleo. T. Inſt, 182. 
64 Cataria Hiſpanica, betonice folio anguſtiori, flore albo. T. 


nſt. 202. 
66 — quz horminum ſpicatum, lavendulæ flore & odore. Boccon, 
| rar. 48. | | 


65 —— Luſitanica, erecta, betonicz folio, tuberoſa radice. T. Inſt. - 
61 — major vulgaris. T. Inft. 202. 
62 — minor anguſtifolia. Ib. | 
63 — quz nepeta Pannonica major & elatior. 
67 ——— orientalis, teucrij folio, lavendulz odore, verticillis forum 
LcCraſſiſſimis. T. Cor, 13. . ; 
159 Caucalis Hiſpanica, Cam, Hort. 37. fig. 11. 
265 Centaurium folijs cynarz. Cornut. 72. 
306 Chamædrys ; vulgo vera exiſtimata. J. B. 3. 288. 
307 — folijs parvis leniter crenatis. 
308 — fruteſcens; teucrium vulgo. T. Inſt. 205. 
309 ———-laciniatis folijs. Lob. Icon. 385. | 
310 —— quz teucrium Hiſpanicum, ſupinum; verbenz tenuifoliz 
folijs. D. Goiffon. D. Juſſieu. | | 


6 Chryſanthemum perenne, minus, falicis folio glabro. H. Ox. 


3.21. 
68 . tenuifolium flore bullato aureo. Barrel. ic. 
69 — flore luteo, aphyllo minore. Ib. 452. 
266 Circæa Lutetiana. Lob. Icon. 266. 
267 — minima, Colum. Ecphr, 80. 
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— 


xX. 


CHAP. V. A catalogue of plants. 


. 


le ts 4 ü 


7 Cirfium altiſſimum, albis maculis notatum, ſemine viſcoſo. Car- 
duus albis maculis notatus, capitulis cirſij. Schol. Bot. 21 ;. 
70 — humile, ramoſum, folijs integris. N 
8 Clematitis cærulea erecta. C. B. 300. 
9 f. flammula ſurrecta alba. J. B. 2. 127. 
217 peregrina folijs pyri inciſis. G. B. 300. 
10 Cnicus perennis cæruleus, I ingitanus. H. L. Bat. 162. 
219 Coma aurea Africana fruticans, folijs crithmi marini. H. Amſt. 
2. 99. | | 
311 Commelin graminea, latifolia; ffore cæruleo. Plum. N. Gen. 
nt. | 
363 Convolvulus Canarienſis; longioribus folijs, mollibus & incanis. 
Pluk. Phyt. tab. 325. fig. 1, | 


268 Conyza Africana, fruteſcens ; folijs ſalviz ; odore camphoræ. 


Inſt. 455. "A L 
11 Africana, ſenecionis flore, retuſis folijs. H. L. Bat. 
312 orientalis, humilis; verbaſci folio, candidiſſimo. 


An conyza tomentoſa & candidiſſima; ſubrotundo, craſſo folio ; 
flore luteo. D. Sherard. Ac. Reg. Sc. Par. 1719 ? 
218 Corchorus ſive melochia. J. B, 2. 982. 
160 — Americana, prælongis folijs, capſula ſtriata, ſubrotunda, 
brevi, Pluk. Phyt. tab. 255. fig. 4. | 
12 Corona Solis altiſſima, alato caule. T. Inſt. 490. 
161 — — Caroliniana, parvis floribus, folio trinervi amplo, aſpero, 
pediculo alato. —_— 
162 — Ra 1 radice, T. Inſt. 490. — — 
313 —— — ; Trachelj folio ; radice repente, T. Inſt. 490. 
314 — ; Trachely folio, ramoſior; radice non — 
315 — Trachelij folio, tenuiore; calyce floris foliato. 
13 Coronilla maritima glauco folio. T. Inſt. 650. 
316 Cotinus coriaria. Dod. 780. 
14 Cucubalus Plinij. Lugd. 1429. 
15 Daucus fœniculi folijs tenuiſſimis. C. B. 150. 
16 — maritimus lucidus. T. Inſt. 307. 
364 - qui paſtinaca oenanthes folio, Boccon. rar. 75. 
17 Dens leonis, folijs eryſimi vulgaris. T. Cor. 35. 
163 Dictamnys Creticus. C. B. 222. 
317 Doria major, repens. Virga aurea maxima; radice repente; 
five doria major, repens. D. Bobart. Hiſt. Ox. 3. 123. 
318 —— —; folijs tenuiter ſerratis, ad caulem latis. 
An Aliſma Monſpelienſium; ſive doria. J. B. 2. 1064? 


319 —=—; quz Jacobza, orientalis; limonij folio. T. Cor. 36. 

164 Dorycnium onſpelienſium, Lob. Icon. 2. 51. = 

365 Echinopus minor, annuus, magno capite. T. Inſt. 463. | 

320 Elatine; folio acuminato in baſi auriculato; flore luteo. C.B.253. 
1 "= "RL 321 Elatine 
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321 Elatine; folio ſabrotundo. Thid. eee! | 

322 . FHiſpanica, rotundifolia; pediculis florum breviſſimis. 

259 —— montanum, longiore & folio & flore purpureo. T. 
Inſt. 453. a 

165 ſylveſtre, latifolium, capitulis conglobatis. C. B. 264. 

166 Eupatorium ſenecionis facie, folio lamij, Par. Bat. ic. 161. 

270 =———— VaJcrianoides, triſſaginis folio, abſque pediculis, Vir- 
ginianum, Pluk. Phyt. tab. 88. fig. 4. 

323 Ferrum equinum, Germanicum ; filiquis in ſummitate. C. B. 349. 

167 Foenum Græcum, quod melilotus corniculis reftexis major. C. B. 


31. | : | 
366 Frikex Africanus, ambram ſpirans. Pluk. Phyt. tab. 183. fig. 1. 
168 Fumaria minor, tenuifolia, cauliculis procumbentibus, et caducis, 
Cg. Bs 
367 Galeopſis Hifpanica; fruteſcens; teucrij folio. T. Inft. 186. 
169 Geniſta Hiſpanica humilis, floribus congeſtis villoſis. Sparto 
primo affinis, C B. 396. | | 
18 Geranium columbinum diſſectis folijs, pediculis florum longiſſimis. 
Raij Syn. 218. is x wt 
columbinum perenne Pyrenaicum maximum. T. Inſt. 


19 


20 


268. 


puſillum maritimum ſupinum, altheæ aut betonicæ fo- 

| lio, noſtras. Raij Syn. 216. | 

101 ——— Jacidum, ſaxatile. C. B. 318. 

102 folio Malvæ rotundo. C. B. Ibid. | 

| Majus, ſoliis in breviores & latas lacinias diviſis. 

103 — — Columbinum, vulgare, petalis florum bifidis, purpureis. 
—— —- 'Secandum Camer. Epit. 6006. 

144 — — Petalis florum bifidis albis. 1 3 

© An Ger. Malacoides, flore albo. H. Reg. Blteſ? 

105 — Humile, flore cæruleo, minimo. Ray Syn. Ed. 2. p.339. 

— — Tenuius laciniatum. C. B. 318. Prod. 138. 

106 — — Majus, flore minore, cxruleo. Raj H. 1058. 

107 — —— Maximum, diſſectis foliis. Plot. Hiſt. Ox. 

108 — O Orientale, columbinum, flore maximo, Aſphodeli ra- 

dice. T. Cor. 20. N 


109 — Sanguineum, maximo flore. C. B. 318. 1 
110 == ———"Cauliculisere&is, flore minore. H. L. Bat. 286. 
111 ——— Hiematodes, foliis majoribus, pallidioribus & altiùs 


inciſis, D. Dale. Raij Syn. 219. 
112 —————-Hzmatodes Lancaſtrenſe, flore eleganter ſtriato. Raj 
Hiſt. 1061. | any A; 
113 Batrachoides. Gratia Dei, Germanorum, C. B. 318. 
114 —— = Montanum noſtras. Raij Hiſt, 1062. 
1 | 2 115 — — Odo- 
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115 Geranium batrachoides odoratum. C. B. 318. 4+ 4 
116 — Annuum minus batrachoides, Bohemicum, purpuro-violace- 
um. H. Ox. p. 2. 511. | 
117 — Phæum, flore reflexo. I. B. T. 3.477. 
118 — Magnum, folio trifido. I. B. T. 3. 478. 
119 — Romanum verſicolor, ſive ſtriatum. Park. Parad. 229. 
120 — Robertianum primum. C. B. 319, 
12] —— Rubens, flore albo. > 
122 — Lucidum, faxatile, foliis geranii Robertiani. D. Sherard. 
=_ Syn. 218. 
118 — olio althææ. C. B. 318. 
124 — — — Ploribus ſaturatiùs rubentibus. H. L. Bat. 290. 
125 — Chium vernum, caryophyllatz folio. T. Cor. 20. 
126 — Folio alcez, tenuiter laciniato; flore pentapetalo; purpu- 
raſcente, ſemine tenui. Boerh. Ind. alt. 266. 
127 — Cicutz folio, moſchatum. C. B. 31 1 
319. 


18 — — 


» Minus & ſupinum. C. 

129 — Arvenſe, album. Tabern. Ic. 57. 

130 — Myrrhinum, tenuifolium, amplo flore purpureo. Barrel. ob. 55. 

131 —— Lartifolium, longiſſimà acu. C. B. 319. 

132 — Cicutz foho, acu longifſfima. C. B. ibid. 

133 — Acu longiſſimà, cicutz folio tenuius laciniato. 

— Cicutz folio, viſcoſum, acu longiſſima. D. Juſſieu. 

134 — Triſte Cornuti. 109. 

135 — #thiopicum, noctu olens, radice tuberoſa, foliis myrrhidis, 
anguſtioribus, Breyn. Cent. 

136 = Africanum, coriandri folio, floribus incarnatis, minus. H. L. 

at. 279. 
127 — Africanum frateſcens, chelidonii folio, is florurn ſtis, 
N albidis; carnoſo caudice. per TW 

138 — —— Nottu olens, tuberoſum & nodoſum, aquilegiæ ſolijs. 
H. L. Bat. 284. 4 | 3 * 

129 — —— getonicæ folio, procumbens, floribus parvis, ter 

3 variegatis. Pluk. Alm. jo * 

140 — Foliis inferioribus aſari, ſuperioribus ſtaphydis agriæ, 
maculatis, ſplendentibus, & acetoſæ ſapore. Com. Præl. 52. 

141 — Africanum fruteſcens, folio craſſo & glauco ; acetoſæ ſapore. 
Com. Præl. 54. 

142 — — Alchimillæ hirſuto folio, floribusalbidis. H. L. Bat. 282. 

143 — Folio malvæ craſſo, molli, odoratiſſimo, floſculo pen- 
tapetalo, albo. Boerh. Ind. alt. 263. | 

144 — — Frateſcens, malvæ foho laciniato, odorato. H. L. 


Bat. 277. 
6 — Inſtar meliſſæ, flore pur- 
146 — — Arbo- 


145 


puraſcente. Boerh. Ind. 110. 


84 . 
1 . -- 4 1 % 
12 — 


* * 
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lp 146 Geranium Africanum arboreſcens, malvæ folio, mucronato, petalis 
florum inferioribus vix conſpicuis. | | 
147 —— K — Alchimillæ hirſuto folio, floribus rubicundis. Com. 
i # 
148 — — — Folio malvz plano, lucido, glabro; flore kerme- 
ſino, Di van Leur. Boerh. Ind. 109. 
149 — — — Ibiſcifolio rotundo ; carlinz odore. H. L. Bat. 254. 
150 — — —, — — Anguloſo ; floribus amplis purpureis. 
— — Fruteſcens, alchimillæ folio, hirſuto, cum fimbriis pur- 
Dili Boerh. Ind. 110. | | 
17 Cicutz folio, erectum, Romanum. Bocc. Muſ. p. 2. 93. 
= . | 171 — Columbinum erectum, Carolinianum, floribus purpuraſcentibus, 
324 ——- Egyptiacum; althææ folio, ſubtus glauco. Lipy. D. Juſſieu. 
325 —— Alpinum ; coriandri folio, longius radicatum ; flore purpu- 
reo. D. Micheli Hort. Piſan. 68. | 
271 Glycyrrhiza capite echinato. C. B. 352. 
* 21 Gnaphalodes Luſitanica. T. Inſt. 439. | 
272 Gramen dactylon, majus; panicula longa; ſpicis plurimis nudis, 
craſſis. Sloane Hiſt. V. 1. 112. tab. 69. 3 2. ; 
294 —— —, panicula longa ; e ſpicis rn glacilioribus, pur- 
pureis, mollibus cenſtante. Sloane Hiſt, V. 1. 1 13. tab. 70. fig. 2, 
368 Hedypnois annua. T. Inſt, 478. BE 
369 Cretica, minor, annua. T. Cor. 36. 
370 Hiſpanica, procumbens, magno capite. 
An Hedypnois annua, capite maximo, Boerh. Ind. alt. 93? 
371 Heleniaſtrum, folio longiore & anguſtiore. D. Vaillant. Acad, 
Reg. Par. Ann. 1720. 
372 ſerius florens; latiore folio; ramoſiſſimum. 
An FHeleniaſtrum; folio breviore & latiore, Ejuſd. ibid ? 
71 Helianthemum Anglicum, vulgari ſimile, flore ſtellato. 
72 af folio, flore roſeo. D. Sherard. | 
73 Halimi folio, anguſtiore, acuto. 
An Ciſtus halimi folio, 2 Cluſ. Hiſt. 71. 
274 Heliotropium Americanum, cæruleum; folijs hormini. Dodart 
Mem, 83. 
275 -——— majus Dioſcoridis, C. B. 2 53. 
172 Hermannia fruteſcens, folijs oblongis, ad apices ſolummodo ſer- 


ratis. 0 
326 fruteſcens ; folio ibiſci, hirſuto, molli ; caule piloſo. 
Boerh. Ind. 1. 113. 
327 z aln folio parvo. | 


An Ketmia Africana, fruticans & erecta; alni folijs latioribus 
& majoribus; flore ſpirali ſulphureo. Hort. Amſt. p. 2. 155? 
328 —— ; minimo alni folio. 8 
An Ketmia, &c. folijs triplo minoribus. ibid ? | 
74 HieraciumPyrenaicum blattariz folio minus hirſutum. Schol. Bot. 
75 Hiera- 


1 


373 
374 


334 
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75 Hieracium caſtoreiodore noſtras. Hieraceum cichorej, vel potius 
ſtæbes fplo, hirſutum. Ray Cat. Cant. | 


- 


fruticoſum; anguſtiflimo, incano folic, H. L. Bat. 316. 
Pulmonaria dictum, latifolium, humilius; ramulis expanſis. 
22 Horminum ſylveſtre, latifolium, verticillatum. C. B. 238. 

23 Hypericum perfoliatum & perforatum. T. Inſt. 255. . 
24 Jacea altiſſima, folio diſſecto, capite ovarij nudo; D. Vaillant. 
25 Luſitanica, ſemper virens. H. Reg. Par. 


276 —— cum ſquamis pennatis, five capite villoſo. J. B. 3. 28. 


26 Jacobza perennis aſplenij foho. -D. Vaillant. 


173 — Africana, fruteſcens, flore amplo purpureo elegantiſſimo, 


ſenecionis folio. Volk. Flor. Norimb. 
Sicula, chryſanthemi facie. Bocc. Rar. p. 66. 


174 


329 — Hiſpanica, minus laciniata; petalis breviſſimis. T. Inſt. 


486. ; 

230 Jaſminum Arabicum; caflanez folio ; flore albo, odoratiſſimo; 
cujus fructus Coffy in officinis. Boerh. Ind. alt. 217. | 
ArborYemenſis fructum Cofe ferens. D. Douglas. IPs 

220 Kali ſpinoſum; folijs longioribus & anguſtioribus, T. Inſt. 247. 

221 — folijs craſſioribus & brevioribus, ibid. ä 

277 Ketmia Syrorum quibuſdam. C. B. 316. 

222 Lactuca Canadenſis, altiſſima, latifolia; flore leucophæo. T. 
Inſt. 474. 8 

375 Lamium Garganicum, ſubincanum ; flore 8 cum 
labio ſuperiore crenato. Micheli Hort. Piſan. 93. tab. 32. 

376 — orientale, argentatum, annuum; flore albo. 

moſchatum foliorum marginibus argentatis. Wheeleri Itin. 

377 r perenne; folijs acutis, profunde inciſis. 

z folio oblongo; flore rubro. Park. Theat. 606. 

223 Lathyrus ſylveſtris major flore minore; folijs longius mucronatis. 

224 Lavandula folio diſſecto. C. B. 216. | 

278 Linaria capillaceo folio. C. B. 213. = 

279 = cærulea, folijs brevioribus & anguſtioribus. Ray Syn. 

„ 

331 ——— vulgaris lutea; flore majore. C. B. 212. 

322 lutea elatior & rameſior; flore minori. ; | 

333 — Hiſpanica, procumbens ; folijs uncialibus, glaucis; flore 

flaveſcente, pulchre ſtriato, labijs nigro- or! wee . 
multicaulis, erecta annua; anguſto molluginis folio ; flori- 

bus luteis rare diſpoſitis. 

27 Lotus pentaphyllus minor hir ſutus, filiqua anguſtiſſima. C. B. 332. 

38 Lumaria vaſculo ſublongo intorto. Raij Syn. 164. ; 

175 Lychnidea Virginiana, holoſtei ampliore folio, floribus umbellatis, 


8 PI * 
29 Lychnis linifolia toroſis & laxioribus capitulis. Bar, * 64. | 


/ 
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76 ——— or. longifolia, nervoſa, flore purpuraſcente. T. Cor. 24. 
225 Hiſpanica major latifolia flore albo. _ 
226 —— Maritima repens, C. B. 205. ＋ 
227 — — Anglica, amplioribus folijs. 


228 Orientalis bupleuri folio, T. Cor. 24. 
229 ä —— Calyce pyramidato, ſtriato, longiſſimo; T. Cor. ib. 
230 Folijs carnoſis; caule ramoſiſſimo; floſculis minu- 


tis onuſto. 
Orient. ſaponariz folio & facie, flore parvo & multiplici. T. Cor. 
231 Frateſcens, myrtifolia, been albo ſimilis, C. B. 205. 
232 —— Segetum meridionalium annua, hirſuta; floribus rubris, 
uno verſu diſpoſitis, Boerh. Ind. Alt. 214. 


233 Sylveſtris viſcoſa rubra anguſtifolia, C. B. 205. 
234 ——, Viſcoſa, rubra altera, ib. 

235 Umbellifera, montana, Helvetica, Zanon. 128. 
378 Hiſpanica; folio kali; multiflora. T. Inſt. 338. 


236 Lyſimachia bifolia flore globoſo, C. B. 245. 
30 Majorana Cretica, origani folijs, villoſa, ſatureiæ odore, corym- 
bis majoribus albis. I. Cor. 13. Origanum Smyrnæum Wheeleri. 
77 Malva Sinenſis, annua, erecta, flore minimo, Ki tſai tse dicta. 
78 Luſitanica, annua, flore parvo ſtriato. 
79 Sylveſtris, folijs ſinuatis minoribus, floſculis minimis, Ang- 
lica. Boerh. Ind. 2. 268. 
80 —— or. erecta, major, flore vix conſpicuo. D. Sherard. 
81 — or. erectior, flore magno, ſuave rubente. T. Cor. 
82 — Syraca, Ela haur taunal dicta. Mal va Cretica, annua, al- 
tiſſima, flore parvo ad alas umbellato. T. Cor. ib. 
237 Malvinda ulmifolia, ſemine roſtrato. 
Malva annua fruticoſa Pernambucana flore luteo, Zanon 132. 
238 — Semine bidente. 
Malva ulmifolia, ſemine cum gemino roſtro, T. Inſt. 96. 
239 Pimpinellæ majoris folio ſemine bidente. 
240 — — Folio auguſtiori ſemine bidente. 
241 Malvinda, profundius ſerrato folio, ſemine tridente. 
242 ——e— Abutili folio, flore luteo ſpicato. 
Althæa Indica abutili ſubrotundo folio, flore luteo ſpicato, 
Pluk. Phyt. tab. 74. fig. 6. 
243 — —; flore luteo ſpicato minor. 
31 dro: Hiſpanicum ſupinum, folijs ſericeis argenteis. T. 
nſt. 192. 
176 album, folijs amplis, fere circinatis. 
386 Mentha ſiſymbrium dicta, hirſuta, rotundifolia; odore aurantij 
D. Mannin : 
Mentha, ſiſymbriuin dicta, hirſuta ; glomerulis & folijs mino- 
ribus ac rotundioribus. Raij Syn. Ed. 233. | 
379 Milletolium, vulgare, album. C. B. 140. 380 Mille- 


0, 


le- 
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380 Millefolium album, i incanum; ſegmentis foliorum latioribus. 
381 Millefolium nobile Tragi. 476. 


382 Millefolium, odoritum, Monpelienſe. Pillet. 271. 


383 err minus, tenuifolium ; tanaceti Men A Obſ. 
9. 1117 | 
384 Millefolium, tomentoſum, mae. C. B. 145 


385 Millefolium ; foliis ſophiæ fere diviſura; floribus parvis, ex al- 
bo Aaveſcentibus. 


83 Mimoſa Jamaicenſis Zanon. Hiſt. 149. 
244 Meldavica betonicæ folio flore cæruleo. T. Inſt. 184. 


245 orientalis, betonicæ folio flore h violaceo, 
T. Cor. 11. 


177 Myoſotis Hiſpanica ſegetum, T. Inſt. 245. 

178 —— orientalis perfoliata, lychnidis folio, T. Cor. 18. 

246 Myrrhis tuberofa, nodoſa, coniophyllon Moris. Umb. 67. 

247 —— folio podagrariz Rivin. 

387 —— — trifolia, Canadenſis, angelicz facie. T. Inſt. 315. 

248 Niruri Barbadenſe, folio ovali ſubtus glauco, pang florum 
breviſſimis. 

336 Parietaria officinarum & Dioſcoridis. C. B. 121. 


337 = vulgaris anglica, Parietaria minor,  ocymi folio, 
C. B. ibi 

338 Partheniaſtrum americanum; ambroſiæ folio. Ac. Reg. Sc. Par. 

32 Pentaphylloides paluſtre rubrum. T. Inſt. 298. 

33 Pentaphylloides fruticoſa. Raij Syn. 142. 

179 Pentaphylloides ereftum, | J. B. 2. 398. 


| 


180 Canadenſe, folio agrimoniz. Sarracen. D. Vaillant. 
181 Fragariæ folio, Bot. Monſp. App. 309. : 
182 — —— & crenis obtufioribus. 


283 Perfoliata vulgatiſſima, five arvenſis. > 277. . 5 
28 Perſicaria mitis. J. B. 3. 779. — 


281 Perſicaria mitis major; foliis pallidioribus. D. Bobarr. Raij Syn. 


Ed. 2. 58. 
282 Perſicaria orientalis, nicotianæ folio 3 calyce florum purpureo. 
T. Cor. 38. 
34 Phlomis fruticoſa, ſalviæ ſolio latiore & rotundiore. T. Init. 128. 
35 fruticoſa, ſalviæ folio longiore & anguſtiore. "©... 
187 fruticoſa, humilis, latifolla, - - candidiffima' ; 5 floribus 


luteis. 
36 —— orientalis]utea,ar} eſtifoiaeyiis flveſcenrihusD. Sherard, 
188 orientalis, lutea, We ue latifolia, verticillata. 


30 Samia herbacea, lunariæ foliis. T. Cor. 10. 
38 — finguiforba major. C. B. 160. "ate al. 


339 1 r oe: auriculata 8 
Vo, VI. E Pan r fi. # el 


& + + of ww 1 #8 
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284 Pörtulica — roms, 1 cappatidls ; folio 3 flore mu- 


coſo ;, caph e 


38 Prop ca orie ah + petit 1. del Abſinthiim Sh 


cum Egyptiüm. C 
39 — album majus 3 C. B. 325. 
183 2 Quin luteum. C WE 
184 —— quod pen phyltum, ſeu potius bieter ten rectum; 
caule rubro, hirſutius, H. Cath. Fork Ind 
185 minus, flore pallide 35 T. Inſt. Wo” 
186 folio Argenteo, « C. B, 3 


285 Dc hirfitus, annbus; flore ans Nahe hn Ed. 2.135. 
84 Rhagadiolus alter. Cæſalp. 3811. 
88 —— lampſanæ folys. T. Cor: 36. 

390 Ribes fructu paryo. Merret. Pin. "Raj hh Ed. 3 . 

— fructu nigro minimo; calyce ih campani- 


form 
286 Ricinus Fi minor ſtaphy 0s folio ; A fee talo purpu- 
725 ge fa A Jos auf 29. fears * 


339 WW arbor, Americana; 3 fg 3 T. Inſt. 656. 
41, Rubus odoratus. Cornut. 150 
forum petalis villis ſcatentibus. 


40 Ruta SES, ltifolia, 

86 Stk 5 or. moan redofens, 18s. ! pinnatis, fore carne, 
elatior. D. Sherard._ - ::. 

290 Santolina folijs teretibus. T. Inſt. 460. 


1 ens & caneſcens. ibid. 
284 — — fol olijs minus _ T. Inft. 1 8 
293 ——— folhs e us. .1 did. 
294 vermiculata Cretica 
295 incana | ; chamemeli 5: l uaviore. keith, Ind. alt. 
PS 7 
196 — _ btn virkdis 3 9. ericæ aut labinæ. 
b An 3 Dodon. 2695 
297 nega olijs cupreſſi. | 
8 An. Dodon, ib.?. -. .... iſe 1 K. 
298 — minor Sadie Nein | 
147 Satureia,} .montana.. C. B. 21 T3 lan” owt => 
41 — montana; latiore folio; ramulis Minus erectis 
Scabioſa annua, centauroides 3 
E — en tiſſima, annua, 8 852 Sona fuulibus, Fl. 1. 
B. 339 


42 Sclarea orientalis, betonicz folio aculiffimo, coma ; purpuraſceate 
2 T. Cor, 40, 2 | 82 
189 — rugolo, verrucoſo & Hñeinutb ws I Inſt. 180. 
755 — folio ſalviæ, minor, five glabra. T. Inſt, 189. 


41 34 44 4 


43 — folio triangulari; 'caule tomentoſo. ib. 392 Sclarea 
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392 Sclarea Africtda; ampliſſimo ſolio annua. Boerh. Ind: alt. 16%. 

43 Securidacd lutea major. C. B. $48. 

289 Sena ſpuria, afboxeã. foinoſa; folijs ahtis tawbhiv, ſeu d ecompo- 

ſitis ; flore ex luteo & rubro ſpecioſo. Sloane Hiſt. de IL. 49. 

190 Senecio Egyptius, folio matricariæ, Boerh. Ind. 1. p. 4 

249 — Vina = a arboreſtens, attiplicis folio. Par. Bar, 225. 

193 Serratula annua, ſemindds nitidiffirmsad bafin com pre ſſis. 
Senccio carduus Appulus, Col. p. 1 32. 

majoribus & miuime com 
Crupina Belgarum vulgo. 8 

250 Sherardia teucrij folio, Hore purpureo. Vaillant. Dife. p. 4 
Verbena folio ſubrotundo, 1 flore cæruleò. Sloane Hit. 
Vol. I. p. 171. Tab. 107. fig. 1. 

191 Sideritis arvenſis, latifolia, glabra, C. B. 233. 

192 —— vulgaris, hir ſuta; erecta. C. B. ib. 

393 — Creticd, viſcoſa; bitumen olens: Zanon. 186. 

287 Sonchus lævis in plurimas & tenuiſſimas lacinias diviſus. C. B. 
124. 

288 Spinacia Cretica, ſupina; capſula ſeminis aculeata. * Inſt. 333. 

89 Stachys Cretica, C. B. 236. 

folijs ſub verticillis latioribus, acuminatis, flore majore. 

91 Stachys major Germanici. C. B. 236. 5 


194 


——ͤ—— 


92 folio obſcure virente, flore * = H. Ox. 3. 382. 
93 ſalviæ ſolio, flore luteo. D 
94 — etatior, flore flaveſcente | pr ato. 


195 Teucrium Bœticum, Cluſ. Hifp. 2 
196 humilius & ramoſius, folio ſubrotundo. 
44 Thlaſpi halimi folio, ſemper vitens. H. L. Bat. Alyſon. x. 27). 
197 — arvenſe, vaccariz incano folio, e C. B. 206. 
198 vaccariæ incand folfo, minus, C. B ib. 
299 Tithymalus erectus, acris ; parietarie folijs . floribus ad 
caulium nodos — Sloane Hiſt. V. I. 197. Tab. 126. 
300 Tormentilla reptans, alata, folijs profundius ferratis D. Plot, 
Raij Syn. Ed. 2. 142. 
344 Tribulus terreſtris. J. B. 2 | 
345 — terreſtris, hexaphy i Americanus. ; 
An Tribulus rerreſtris 2? fon flore maximo, WR * 
Hiſt. Vol. I. p. 209. Tab. 732, fig. 1? 
45 Trifolium pete retlcum. C. B. LS 5 
346 — anguſtifolium fpicatum. J 4 
- arvenſe, humile, Fiend 85 ire C. 1 Ns. ö 
folijs 12 " Lagopodiam ligopus Iigopns Icoh. 5 
348 =— Lops dictum, anguſtioribus folijs. 
Icon. 39. 
349 — fiatetiſe, hirſutum, ina z ore Aldo . 
Raij Syn. Ed. 2. 193. Trifolium 


* 
. 
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350 Trifolium pratenſe, ſolliculatum. C. B. 329. 
46 Veronica ſpicata, hirſuta, folio ſubrotundo ſerrato. 
= 47 multicaulis Pannonica: T. Inſt. 145. 
| 394 | — minor, Alpina, ſerpylli folio. An Ponz? 
95 VSB craccæ majorrGerardi ſimilis, per omnia minor . 
| 96 ſupina, latiſſimo folio, non ſerrato. T. Inſt. 397. 
| Serrato. 1b, 


97 | 
98 DUR ſylveſtris, incana, major, & præcox, Parificnſs, flore 
ſuave rubente. T. Inſt. 397. 


Sylvatica maxima. Phyt. Brit. 129. 990 
* Multiflora maxima. Raij. Syn. 189. | 
100 <a Caſſubica, fruteſcens, lentis Kliqua. 
Breyn. LG 


48 Virga aurea Goribus fiſtuloſis, ſenecionis inſtar, a anguſtio- 
ribus non ſerratis. H. Ox. p. 3. 125. 


49 Virga aurea anguſtifolia, panicula ſpeciosà, Canadenſis. H. 
Reg. Par. 

50 Virga aurea altiſſima, foroting, niculà ſpeciosà, patuli. 

199 Virga aurea, Canadenſis, aſteriſci folio, Par. Bat. 244. 

200 — — , montana, 2 * Icon. Robert. Pluk. 
Phyt. Tab. 235. ig. 3. | 

395 Virga aurea, Mexicana, C. B. 5 


Virga aurea ;limoni folio ; N uno verſudiſpoſita H. Reg. 
Par. 


396 Virga aurea, Americana, anguſtifolia, media panicula ſpecioſa. 

397 Virga aurea Americana, altiſſima, anguiſtifolia ſerotina; Fagice 
repente. 

398 Virga aurea. humilis; JE rigidis, latis, utrinque acuminatis. 
Virga aurea, Noveboracenſis glabra, caulibus — 
folijs anguſtis glabris. Flor Boerh. Ind. alt. 9. 


299 Virga aurea, montana; folio anguſto, ſubincano; floſculis con- 
„ globatis. Ray. Syn. Ed. 2. 81. 


400 Varga aurea minor; folijs ſerratis, weighs; acuminatis 
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THE 


Philoſophical TRANSACTIONS 
ABRIDGED. 


PAR T III. 
Containing the 


Anatomical and Medical PAPERS. 


C HA P. I. 


Zoolagy, Anatomy of ANIMALS. 


L 1. N Uamvis contradictiones quamplurimas paſſus ſim & adhuc — 
patiar, permanebo in | — meo —— ex ani- - Ape” ani- 
malculis generatione, quoniam animalcula in omnigenis ſeminibus in- m/s. By Mr. 
yeni, ſi faltem animalia rite tractare poſſem, ne exceptis quidem ya- Ant tee, 
tis avium ac piſcium ſpeciebus. Porro comperimus in omnibus ar- —— A 
borum & plantarum ſeminibus etiamſi parviſſimis, fi modo tractari 380.5. 438. 
poſſint, plantam eſſe formatam, quam plantam antea comparavi cum ani- Nov. &c. 
malculis ſeminis maſculini. Et farinoſa materia in ſeminibus plan- 1723. 
trum plantis nutrimento eſſe debet donec planta ſuos ejecerit radices, 
& ex terra ali poſlit. 
Quod ad illos attinet, qui novum ſuper mea fundamenta ſtruxere 
» affirmantes ovum eſſe proprium nidum in quo animalculum 

inis maſculini hoſpitatur, idemque ovum ex eo imprægnatum poſtea 
per tubam Fallopianam deduci ab ovario ad uterum; percipere non 
poſſum quomodo poſitiones adeo vanas ſtatuere eaſque in lucem edere 
audeant ; ſunt enim adeo omni fundamento carentes ut ulteriori con- 

taditione indians fiat. 3 


Vol. VI. Par III. A 2. An 


2 Obſervations upon a fetus Paxr III. 


Obſervations 2. N ewe which in two years had lambed twice, was covered by 
upon a fatus a young ram about 20 weeks old in the owner's preſence : five 
and the parts days thereafter he killed the ewe, and obſerving her uterus four times 
of generation da g mandy Wo . : 

of an ewe. bigger than ordinary, he brought it with the ovaria to me, affirmin 
By the ſame. that it was not yet quite five days ſince the young ram had covered 


v. 373. Þ- her, and that there was no other ram thereabouts. I firſt tryed to 
151. Sep. & 


* penetrate into the womb. from the vagina, with the point of a ſm 
_— 3. of ſciſſirs, but I found it ſo cloſe that I could 4 it, — 
ore I cut a piece off from the womb, out of which ran a clear water, 
| and within it lay the foetus with all its coveripgs, I ſpread this upon the 
| backſide of a china tea diſh, and finding that it ſtill contained more 
2 water, I made a ſmall inciſion to drain. it and to. let it dry, that 1 
might obſerve it the better. I could plainly ſee the vertebræ of the 
neck and back as alſo the joints of its ſhort tail; and thought I like- 
wiſe ſaw the eyes. But when it was quite Aryl could not obſerve 
its backbone ſo well as when moiſt, tho* the painter who made the 
draught and had better eyes than mine, ſaw it very diſtinctly. My 
deſign in drying it was to cut it in ſmall ſlices that I might better 
obſerve the inner paxts, for it way ſo extremely ſoft and tender when 
moiſt that wich the leaſt touch its parts would be diſorder'd and con- 
founded. Therefore I cut this foetus into fifteen ſlices and obſerved 
them with a microſcope, but could net be very certain what t-faw, 
I thought I ſaw the inteſtines, as alſo the bladder, and coming to the 
breaſt f fancied I ſaw the heart; but I obſerved with a great deal of 
pleaſure that two blood-veſſels lay near together in the brain, and how 
Fig. 1. they were ſpread into branches. I had this foetus AB drawn as it 
lay in its Teguments. ACDEIK and AFGHLK are the mem- 
branes wherewith it was involved in the manner as I had ſpread and, 
dried them, wherein the blood - veſſels as much as poſſſble are deline- 
ated. Some perſons might expect that I ſhould have lock d for the 
extremities of the blood - veſſels: but the blood - veſſels have no end, as 
I have frequently ſaid. Beſides, they become gradually ſo exquiſitely 
fine — blood which paſſes thro? them can exhibit no red colour 
to our eyes; ſo that there is no tracing them when entering into the 
veſſels that return the blood back to the heart, except in living animals, 
where one may ſee the blood enter into the returning veſſels. Before 
the man gave me this uterus he ſqueez'd it betwixt his fingers and told 
me that he could feel nothing in it; and this I believe he had done 
x ſeveral times, by which means he tore off the veſſels whereby the ſœ- 
tus was faſten'd to the uterus; which I ſuppoſe was the occaſion that 
upon opening the uterus: the foetus with its coverings came ſo eaſily 
away. | 
Fig. 2. I alſo took a draught of the tuba Fallopiana, MN OP: At Pis the 
imaginary orifice which is thought to ſuck the egg from the ovarium, 
according to the old abſurd notion; at M is ſhewn where the tube in- 
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Cnae, I. and the parts of generation of an ewe. 3 


creaſes in bigneſs, and at QR the fleſhy ſubſtance which I cut away 
from the uterus. I then alſo cut off the ſo call'd ovaria and the pre- 
tended ova, which latter ſeem'd much too big to paſs upon conception 
thro! the tubæ Fallopianæ. I therefore meaſured the length and breadth 
of the foetus with a pair of compaſſes, and the middle number between 
theſe 1 multiplied twice by itſelf to bring it to a cube number. I 
next took the length of an axis of an ovum as it lay in the ovarium 
inclos'd in its membranes, and taking the cube of that length and di- 
viding one cube number by the other, I found that ſuch an ovum was 
about ſeven times bigger than the foetus, notwithſtanding it was near 
five days grown. I thew'd this foetus with its covertures to two phy- 
ficians and one ſurgeon, and gave them the pretended ovaria in their 
hands; who all agreed that not one ovum was miſſing out of the ova- 
ra. Then I aſked them how it was poſſible that ſuch an ovum could 
paſs thro' the Fallopian tube? Whereupon the one ſaid that the ova- 
rium was quite out of doors and that it was nothing but ſome fle 
ſubſtance. But the other ſaid that notwithſtanding this all animals 
came from an egg; and the laſt told me that he believed that tube 
to de neither of a ſheep nor a lamb; but I ſhew'd them that it was 
from an ewe which at leaſt had lamb'd twice, and yet that the tube 
was neither thicker nor wider than the tube of a lamb. 

After having kept theſe ovaria ſome days, by which means they 
were pretty much ſhrunk in the drying, I order'd them to be drawn 
that the bigneſs of the eggs might be obſerv'd. ABCDE is the ova- pig. f. 
rium on that ſide of the uterus in which the foetus had lain. You muſt 
obſerve that the uterus of a ſheep is divided by a membrane, ſo that 
the young ones cannot touch one another. DEA is the part where 
it was faſtened. In this ovarium you may obſerve a round protube- 
rance which is beſet with ſeveral others; this great protuberance is 
what is called an ovum. This ovarium is not here repreſented fo large 
38 it was when I cut it off from the parts that it grew to, There was 
beſides at one ſide of that ovarium a large round body grown to the 
ovarium, which ſeem'd alſo to be an ovum FG, on which there 
appear*d ſeveral other little round bodies protuberant from it. Now 
on the other fide of the uterus, there was a large fleſhy prominent 
ovum which might plainly be obſerved without a microſcope, whoſe 
bigneſs is drawn at HI, upon which you may alſo obſerve a ſmaller Fig. 
round body, and out. of that again other ſtill ſmaller round bodies ap- 
pear protuberant. After I had quite dried theſe eggs repreſented in 
fig. 3, 4 and 5, I ſtill obſerv'd more and more of the prominent round 
bodies upon them, inſomuch that upon one of them I told ſixteen 


Fig. 4. 
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round little bodies, whereof ſome by loſing all their moiſture were 
ſunk in and had a dent in the middle. I cut theſe eggs with a very 
fine ſharp knife into thin ſlices, and then obſerving them with a mi- 
croſcope, I ſaw blood-veſſels in them and alſo other forts of veſſels 
which I didnot take for NY and among the reſt one "IP 
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Of the external maxillar Parr III. 


that a hair of ones head might enter it, beſides abundance of others ex- 
ceeding ſmall. After many obſervations, I could think no otherwiſe but 
that the ſo call'd eggs conſiſted of nothing bur veſſels, and that the ſuper. 
fluous moiſture which was ſent to theſe eggs did not circulate, except 
only what was in the blood-veſſels, and ſo by overcharging the veſ- 
ſels elevated them into theſe ſmall protuberances, and ſometimes burſt. 
ing them thereby left a dent in the middle ; which having been ob. 
ſerv'd by ſome perſons they firmly beliey*d that to be the place out 
of which the ovum was ſuck'd from whence the foetus ſprung. [ 
was very ſorry that I did not get this uterus before it was ſqueez'd, 
ſor I do not queſtion but that I might have diſcover'd all the mem- 
bers of this foetus, ſince I could plainly obſerve its backbones even 
with the naked eye, and that in a foetus not of quite five days growth, 
I hope after this nobody will pretend to ſay that the animal in utero 
at the beginning is nothing but an unform'd maſs. Theſe obſerva- 

tions I made in Sep. 1718. 
ar — — I. ME external maxillar glands in brutes are of the conglome- 
and other ſali- rate kind. They lie externally, laterally (lengthways) on the 
waryglands: lower jaw, partly under the depreſſor labiorum, and partly under the 
By Dr. Rd. buccinator. A ſtrong membrane intervenes between theſe glands and 
ale, . 504 the Jaw on one ſide, and between them and the buccal glands on the 
„%% other fide. They are more or leſs red (like the pancreas) according 
to - and blood that remains in them, otherwiſe their ſubſtance 

is white. 

Theſe glands receive arteries from the external carotids, veins from 
the external jugulars, and nerves from the third branch of the par 

uintum. 
J The number of excretory ducts from theſe glands is not always 
the ſame. in the ſame ſpecies of animals. In cows generally four- 
teen are diſcovered by the probe. Their orifices are valvular, about 
four times leſs than their ducts. Every duct is about half an inch 
from the next. Thoſe in the middle of the glands are largeſt, be- 
cauſe the glands are there broadeſt and thickeſt. The ducts don't 
communicate with one another, nor with the buccal, Every dud is 
made of leſſer ducts united, which riſe from the lobules (thro? the 
whole ſubſtance of the glands) which conſtitute each diſtinct lobe, 
and has the ſame ſtructure as the pancreatic duct. Each lobe is de- 

reſſed on its ſides, where it is joined to other lobes; and between the 
obes many buccal glands are interſperſed. 

In calves ſeldom more than ſix or ſeven ducts admit any probe; 
when the animal grows older the ducts appear more plain and open. 
1 In _ ſix excretory ducts are always found in each external max- 

ar gland. 

In dogs and cats, &c. theſe ducts are fewer in proportion to the 
fmallnels of the glands. Tis obſervable that theſe ducts ja dogs open 
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Char. I. and other ſalivary glands. 


obliquely towards the mouth, whereby the ſaliva may be better mixt 
with the food in maſtication : which might be ſwallowed unmixt from 
another ſtructure of ducts in animals that ſwallow greedily. 

Dr. Wharton * firſt mentions the external maxillar glands. What 
he ſays of them is applicable only to their appearance in human ſub- 

where they are of the conglobate kind and very ſmall, unleſs 
in ſcrophulous and venereal caſes. *Tis plain that he had not ſeen them 
in brutes; for in his figures (which were drawn from brutes) no no- 
tice is taken of them, He deſcribes them as very ſmall, and calls 
them emunctories of the nerves, which was the notion (in his a 
concerning the uſe of the conglobate glands; and the ſaliva was ſai 
+e nervolo genere profundi, 

Steno 4 juſtly blames Blaſius for aſcribing to the external maxillars 
an excretory duct opening into the mouth, die the common one from 
the parotid gland. Yet Steno (otherwiſe very accurate) does not truly 
deſcribe theſe glands nor diſtinguiſh them from the buccal, tho they are 
a diſt inct from them as the ſublinguals are from the internal maxillars. 
Steno divides his buccal into 3 park The large ducts in a line riſe 
from the external maxillars ; and how diſtinct theſe glands are from 
the buccal appears plainly in 1 th &c. Steno's ſecond part of the 
buccal ( intra quæ, & in 1a parte) are mark'd ee, in fig. 6 qua 
alias, &c. higher are the ſame ee, among the papillz. The third 
part (quæ à ſuperiore deſcendunt) are abcd. 

The external maxillars differ from the buccal in bigneſs, figure, 
ſtructure, particular number of ducts, colour, &c. The 5 la- 
bial, internal maxillar and ſublingual glands are of a yellow colour ; 
beſides, the buccal are ſeparated from the external maxillars by a 
ſtrong membrane. Indeed many of the excretory ducts of the buccal 
— open near the ducts of the maxillars (from whence Steno con- 
ounded theſe glands) but they do ſo likewiſe round his own ducts 
from the parotids ; and ſome ducts from like glands open near the ſub- 
linguals, as alſo about Nuck's ducts, in which places the buccal duQts 
are moſt numerous. 

In ſhort there is a very great number of excretory ducts diſperſed all 
over the membrane that inveſts the mouth, fauces, &c. which riſe from 
glands that lie under this internal membrane. Theſe glands are more 
numerous in ſome parts than others, and receive different names, ac- 
cording to the part they belong to; as labial, buccal, palatine, &c. 
But theſe are ſmall glandules with one excretory duct, and tho* they 
ſeparate ſaliva like the large conglomerate glands, parotids, maxillars, 
&c. yet they differ from theſe in Pau one common excretory 
duct, &c. Whereas the external maxillars differ from all the other 
glands of the mouth, viz. by many ways from the buccal beſides their 
colour; in which particular they are alſo diſtinguiſhed from che inter - 
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nal maxillar and ſublingual glands; they differ alſo from theſe as well 
as from the parotids, in having a great number of common excretory 
duds. This number of excretory ducts was not obſerved by Steno; 
nor did he know that theſe ducts in the ſame line were the excretory 
ducts of large conglomerate glands (like the parotids) diſtinct from 
the buccal. a 

Bartholine * mentions the external maxillar glands, but does not de. 
ſcribe them. Nuck Þ only gives them a place in his catalogue of 
9 but takes no farther notice of them, tho he writes a book |. chief. 
y about a new falival duct riſing from a gland that is found in no ani- 
mal beſides a dog. 

Mr. Cowper had never ſeen theſe external maxillar glands, as appears 
by a. letter of his (now by me) written above twenty years ago, in an- 
ſwer to one I ſent him upon the firſt diſcovery of theſe glands. The 
external maxillars in men (of the conglobate kind) are marked g, in 
the firſt figure of his Myotomia reformata. 1 His 

The dust of the external maxillar glands are oppoſite to the otifi- 
ces of Steno's ducts; from which glands and ducts, as alſo from the 
buccal, labial, and gingival glands, the faliva flows from all parts of 
the mouth withont the teeth. From Wharton's and the ſublingual 
ducts, from the tonfils, fauces, fretum Stenonis, gingival, lingual 
and palatine lands, the ſaliva is derived from the upper and lower, 
former and hinder parts of the mouth within the teeth. 

What has been {aid of theſe ſalivary glands, &c. will be beſt under- 
ſtood by the following figures, which were drawn for me in Oct. 1697. 
at Oxford, and have been lately compared with the parts themſelyes 
in cows, calves, &c. ys | N - 


' Repreſents of the left check of an ox, ſeparated from the lower 
jaw- bone, with the external maxillar glands, its ducts, &c. 

I, 2, 3, &c. to 14. Briſtles inſerted into the ducts of the external 
maxillary gland, III. Theſe ducts open ſloping into the mouth, 
for the better mixture of the ſaliva with the food. 4 
16. The duct 3 injected with wax, to diſcover its diviſion and big- 

efs in reſpect of the orifice. 


16. A lobulus of the maxillar gland. Its excretory duct is filled 
with wax and ends at 15. 


17. The duct 1 laid bare and open'd, to ſhew its large cavity, Cc. 
AA, Part of che muſcles and far, &c. belonging to the lower 


B B, Part of the ingrap membrane that inveſts the mouth. 
a bed, Bri tficſe duc of the buccal glands » x that would 
admit them. { * 1 | | 


e ee, Thoſe orifices of the buccal glandules that were too little to 
admit briſtles. | n #21 8: | 


„ + Adenol; P. 5. n. 1% J Dialog. p. 15, Ae k, The 
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k k k, The papillæ on the inſide of the mouth. | 

111, The lobes that conſtitute the external maxillar gland. 

mmm, The orifices of the labial glandules p p, that were too ſmall 
for paſſing briſtles. 

x u, Buccal glandules interſperſed between the lobules of the 
maxillar gland. 

1 1 4 near 7 7 7, part of the buccal glandules where they appear 
thickeſt, and are raiſed to diſcaver the ducts r 77 running under them. 

pP. The labial glandules like the buccal. Mr. Cowper in fig. 4. 
letters them H, H. 

rr. The ducts marked 6, to 14, as they appear under the glan- 

les nn. 

The ſame numbers and letters expreſs the lame things in the follow- 
ing figures. Fi 


g 7. 
Exhibits part of the left jaw · bone and check of a ſheep, where the pig. 5. 


briſtles 1, 2, 3, &c. ſhew the conſtant number of excretory ducts from 
the exteinal maxillary gland in theſe animals. 
Fig. 8. 


4 The orifice of Stenos ſalival duct. 

g. The. orifice of Nuck's duct, which cif ing; calls ent the 
membrane B B. 

b, Nuck's: new duct, not found in 7 oxen, A I beiin 
dogs, their orbit not being wy * . 

i, Nuck's gland. | v1 

20.0, The otifices of ſome excretory duds e ta the exter- 
nal maxillar gland, that were too ftrait: for the — briſtles, 

44, The teeth. In this ſubject they are the teeth of the upper 
ſy near the ſecond of which the orifice of Nuck's duct appears. 


Fig. 9. 
Demonſtrates the back part (next the cutis) of the external maxil- Fig, 9, 


lar gland of the ſame dog, as as tis beſet wich the buccal r 


Fig. 10. 
Explains the external „ the right cheek of a calf, Fig. 16. 
In this ſubject I could only probe two — j 3. waild not ad- 


mit briſtles, 


III. F E inſertions of all the 1 ! into the veins can be inſerts. 
be diſcovered but! in few — and mo figure ae been 9 of all the 


els into the 
mpha both belo ow Al By the 
ibid, 


given of them. 1 30 noi! 
The followin figures. ſhew the courſe-of the! 
and above the ſubclavians in men, and axillars in The lympha / 


below the receptaculum chyli is conveyed from all the inferiour parts P. 9. 


by a great number of ſmall lymphatic veſſels, which uniting with o- 
ther obliquely above the valves become bigger in proportion, till at 


| Shews part of the right cheek of a my dog. t taken wa lower Fig 8. 
jaw-bone. 


Fig. 11. 


De inſertions of all the Paxr III. 


length they conſtitute two large trunks near the emulgents, which are 
the pedunculi or beginnings of the receptaculum chyli. The lympha 


from the parts above the ſubclavians is derived in like manner from 
leſſer lymphatics to the common ducts here delineated. 


I know Pecquet has given a cut of the thoracic duct in a dog; which 


duct is double from the receptacle, and is inſerted by four branches 


into each axillar. I believe with * Bartholine, (who has borrowed this 
figure from Pecquet) that ſuch an inſertion is a luſus naturæ. For 
tho? the thoracic duct may be double, and is ſometimes divided into two 
parts near the ſubclavians, yet generally it is ſingle, the lympha from 
all parts on both ſides the body being carried by proper lymphæducts 
into one common thoracic duct that conveys this liquor together with 
the chyle from the lacteals into the left ſubclavian vein, by one, three, 
or more branches. For there is as great a variety in the number of 
theſe branches as in the places of their inſertion, 

Mr. Cowper injected the thoracic duct in a human ſubject, and hay 

iven a figure of that * in his book of anatomy. But this 
| is imperfect, and the inſertion of the thoracic duct fo ill drawn 


chat little can be learnt by it. However, no anatomiſt has given any 


cut that demonſtrates the inſertions of the 1 from both arms 
and both ſides of the head, &c. above the ſubclavian veins, which ap- 


pear ſo plain in theſe figures * no deſcription can make them plainer. 


ig. II. 8 
Demonſtrates the paſſages, or veſſels, by which the chyle and lym- 
paſs into the veins of a dog. 
12, 12 Thoſe lymphatics that bring lympha from the thighs and 
lower parts. UDC | 5 . £ 
13, 13 Are lateral lymphatics ariſing from the groin, teſticles, 
and neighbouring parts. a 
14 The receptacle of the chyle. | 
15 An indenture in the receptacle, thro* which paſſes one tendon 


ol the diaphragm. 


16 Lymphatics from a neighbouring gland. 
17 Some lymphatics from the diaphragm. 


1 An artery that ſerves the loins, and runs through a diviſion of 
the tacle. | 


19 The pancreas Aſellii. 

20 The vaſa lactea adi generis. 

21 The beginning of the ductus thoracicus. 

22 Some divarications of the ductus. 

23 The continuation of the ductus and its progreſs. 

24 The aorta deſcendens. N. B. 18. 24. by their pulſation (and 


| dhe tendon at 15) much promote the aſcent of the chyle and lympha, 


25 A common divarication of the duct. 


Buch. p. 616, 620. 
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26 A lymphatic from ſome neighbouring gland. 

27 A double lymphatic from the ſecondary gland 42, in fig. 12, 

28 That part of the ductus thoracicus where both its branches, and 
the lymphatics from the left ſide of the head and left fore-leg meet. 

29 The lymphatics from the left ſide of the head and left fore-leg 
united ; they lie on the infide of the vein, 

30 A lymphatic with a pin in it from a neighbouring gland, per- 
haps the thymus. OT. 

31 A lymphatic from the neck, &c. It is divided and enters the 
jugular by two diſtin& branches under the ſacculus 43. 

32 The ber from the right ſide of the head. 

33 The lymphatic from the right fore- leg. 

34 The large ſacculus, or receptacle of the lympha, on the right 
3 receives all the lympha on that ſide and conveys it into the 

ular, 
1 5 The cava deſcendens. 

36 The vena mammaria, which is ſometimes ſingle. 

37 The venz ſubclavie. 

38 The yena vertebralis. 

29 The axillars. 

40 The jugulars. 

41 The right internal jugular not injected. | 

42 A ſmall ſecondary lymphatic gland on the back part of the top Vid. Fig. 12, 
of the thorax, LICL i Rat 

43 The ſacculus that receives all the chyle and lympha from the 
whole body (ex 30, 31, 32, 33, 34.) and diſcharges it into the 
vein; at leaſt we know of no other lymphatics that any where elſe 
enter the veins. | 

44 A lymphatic (or membrane, for *twas not injected) that joins 
29 to the largeſt branch of the ductus thoracicus. 

Fig. 12. 

Is the upper part of fig. 11. revers'd, the duct, &c. being turned 
up, that the inſertion both ſacculi, &c. may be better diſcovered. 

This is to be explained by the preceding, and has only from 42 
to 44 more figures than the upper part of fig. 11. has; all which are 
already taken notice of. | 

In this ſubje& the chyle and lympha are emptied into the jugulars 
and not into the axillars; they are ſometimes emptied partly into 
the jugular, and partly into the axillar or ſubclavian. In men ge- 
nerally into the ſubclavian. | | = 


IV. 14 the Coati Mondi of Braſil is ſeldom or never brought o/ rh Cari 
alive into Europe, yet there were two of them found in Mondi of Bra- 
Captain Green's ſhip who was ſome years ago tryed and condemned 4 7 Dr. O, 
here for piracy ; one of which dyed in my cuſtody of a wound it had 3 1 Sten. 
received in the thigh : I cauſed it to be diſſected and have ſent you the „ 3,7 f. 1j. 


Vol. VI. Parr. III. B account May t5c.1723- 
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account of it, which differs from the Pariſian Academiſts account in 
the following particulars ; moſt of which may proceed from the diffe- 
rence of ſex, theirs being a male and ours a female, 

Theirs was ſix inches and a half from the end of the ſnout to the 


inder part of the head, ours was only four; theirs was ſixteen 


inches from the occiput to the beginning of the tail, ours was ten; 
theirs from the inſertion of the tail to the end was thirteen inches, 
ours twelve; theirs from the top of the back to the extremity of the 
fore feet was ten inches, ours was ſeven; theirs from the top of the 
back to the extremity of the hinder feet was twelve inches, ours eight; 
the ſnout of theirs was very long and moveable like that of a hog, 
but ſtreighter and longer in proportion, but ours was only two inches ; 
the four paws had each five toes, the claws of which were black, long 
and hollow like thoſe of the caſtor ; the toes of the fore-paws were a 
little longer than thoſe of the hind-paws; the ſoles without hair; the 
palms and ſoles of thefe fore-paws were covered with a ſoft-and tender 
ſkin; the ſole of the hinder paw was long, having a heel, at the ex- 
tremity of which there were — ſcales a line broad, and five or ſix 
long, in all which they perfectly agreed. 

The ears were round like thoſe of rats, and covered at the top with 
very ſhort hairs, and in this they likewiſe both agreed, as they did in 
the eyes, which were extremely ſmall and beautiful, but there was 
ſome difference in the hair, for theirs was ſhort, rough and knotty, 
blackiſh on the back and head; and the reſt of the body mixt with 
black and red; but in ours the hair was long in proportion to the ani- 
mal, eſpecially on the tail, and the whole was beautified with white 
and black circles, which made it have a moſt lovely aſpect: but from 
the ſnout down all the throat and belly to the top of the tail and the 
inſide of the legs, was of a reddiſh colour. The tongue of both theirs 
and ours was chopt with ſeveral fiſſures or ſtrokes, which made it rough 
to the touch. The inciſores were ſix in each jaw: the canini were very 
R thoſe of the lower jaw; but they did not turn up like 
tuſks as theirs did; their figure was not round, blunt, or white, like thoſe 
of a dog, wolf, or lyon, but ſharp, by the means of three angles, which 
at the extremity form'd a point ſharp like an awl. Their colour was 
greyiſh and ſomewhat tranſparent: the gula was large, and cleft like a 
hog's; and the lower jaw as in a hog, very much ſhorter than the upper. 

We ſhall now proceed to the internal parts. By the diſſection we 
found in ours, as the Pariſian Academiſts did in theirs, that under the 
ſkin, and between the muſcles, there was a great deal of fat, white 
and hard, like tallow. Theirs being a male had a penis provided with 
a bone, whoſe length did in proportion exceedingly ſurpaſs that of the 
bones which are found in the penis of other animals; ſo we in ours 
being a female, obſerved, that it had an exceeding large matrix, and 
that the inſertion of the urethra was upon the right ſide of the vagina. 
The epiploon in ours as in theirs are very ſmall ;. it had little fat, and 
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was a complication of fibres and fillets rather than a membrane; it 
was not laid upon the inteſtines, but touched upon the ventricle. In 
theirs they obſerved a very large ſpleen, but in ours we could diſcern 
none. e did not obſerve more than they any veſſels in the exter- 
nal membrane of the ventricle but the coronaria ſtomachica, which ap- 
pear'd as in theirs towards the upper orifice, and ſoon diſappear'd, 
ſhooting forth a few branches. The liver in ours like theirs was 
ſomewhat blackiſh, and of a ſubſtance very homogeneous, without an 
appearance of glands: it had ſeven lobes, two great ones on the left 
fide, and five other ſmall ones on the right ſide. The pancreas 
in ours as in theirs was faſtened along the duodenum, inclining 
more towards the right kidney than the left; but whereas it was 
very ſmall in theirs, it was very large in ours. The meſentery 
in ours as in theirs was filled with a very hard fat, which incloſed 
and almoſt concealed all its veſſels. The inteſtines in theirs were 
ſeven foot long and all of one thickneſs, having nothing to diſtinguiſh 
them; but in ours they were only 42 inches and a half. Theirs had 
no cæcum, but we found it in ours at the upper end of the rectum. 
The bladder was very large; the right kidney in ours as in theirs 
was a great deal higher than the left, and covered with the lobes of 
the liver. The lungs in theirs had five lobes, two on the right ſide 
and two on the lefr, and the fifth in the mediaſtinum, which was as 
thin as a ſpider's web ; but in ours there were ſeven lobes, three on the 
right and three on the left, and the ſeventh in the middle. The heart 
in ours as in theirs reſembled that of a dog, having the right auri- 
cle extremely great, and as they found a great deal of ſlimy matter 
hardened in a right ventricle, ſo we found in ours a poly pus. 
The muſculus crotophites paſſing under the zygoma was in ours as in 
theirs faſtened there, being extraordinary fleſhy even to its inſertion, 
made by a very large tendon, which was incloſed between two pieces 
of fleſh, much thicker than thoſe which are generally found in this 
place, and which are thought to be put there to defend and ſtrengthen 
the tendon of the muſcle of the temples. _ 

The tendons in the articulations of the. fore feet were very big and 
_ In ours we obſerved two.glands on each ſide of the anus, wich 
a paſſage to each of them full of a greyiſh fætid matter. The orbita 
in ours like theirs was not bony throughout, but it was ſupplied in the 
upper part by a cartilaginous ligament which joined the apophyſis of 
the os frontis to that of the firſt bone in the upper jaw. The bone which 
ſeparates the cerebrum from the cerebellum was as in dogs. The 
dura mater in ours did not adhere to the cranium, as in theirs, _ The 
ſinus's of the os frontis in ours as in theirs were full of matter like a 
friable fat. The mammillares proceſſus in ours as in theirs were FA 
large. In the eye both of them agreed exactly, the globe not exceed- 
ing four lines and a half in diameter, the aperture of the lids being 
much larger, and the r being; af large as the whole globe Fd 
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the eye; the cryſtalline contained three lines in breadth, and two and 
an half in thickneſs, and was more convex inwards than outwards ; 
this thickneſs of the cryſtalline made the two other humours to be leſs 
in quantity. The choroides was all over of the ſame colour, viz. of 
a very brown red without any tapetum, which is hardly ever wanting 
in the eyes of other animals. 

Theſe are all the remarkable differences that we could diſcover be. 
twixt ours and that of the Pariſian Academiſts; only I muſt inform 

ou of ſome things as to the manner of its living and diet which they 
had not the occaſion to obſerve in theirs. 

I believe they are miſinform'd in ſaying that they carry their tails 
erected, at leaſt the tail of this was always trailing on the ground; 
neither can I be induced to believe that they eat their tails, for there 
was no part of her that ſhe could endure leſs ro be handled than her 
tail, the leaſt touching of which would make her cry or rather hiſs like 
a ſnake; ſhe could endure no manner of cold; for in the intervals 
betwixt the times of eating ſhe was either beneath the bed-cloaths or 
on a cuſhion before a fire with the heat of which ſhe ſeemed to be ex- 

285 treamly well pleaſed. 4 

Her ordinary meat was butter'd eggs, bread and milk, all manner 
of roaſted fleſh, but no fiſh: I once tried her with a new kilPd par- 
tridge which ſhe eat of moſt voraciouſly, and for feveral days after 
the was very wild and ungovernable, which made me never afterwards 
try her with raw fleſh. Iam apt likewiſe to believe their ordinary dens 
or habitations are under ground in ſandy banks like our rabbits; for 
when ſhe was brought to the fields ſhe would dig up the ſands with 
her paws with an incredible ſwiftneſs, ſo that had ſhe not been chain'd 
there had been no poſſibility of recovering her. 


The anatomy V. D Elictis abdominalibus muſculis, aperto abdomine in conſpectum 
of the Mus venit illico omentum pingue admodum, cujus tractus pingue- 
—— pf By dinoſi vaſis ſanguiferis epiploicis intertexti pulcherrimum formant rete; 
D. J. Fame; {ed eſt hæc omenti pinguedo concreta magis & compactior ea quæ 
Sebeuchæer. mox deſcribenda venit, ac veluti emaciata, ut omninò judicare liceat 
2.397. f. 237. reſorptas eſſe per hyemem durante ſomno fluid iores oleoſi hujus liquid! 
7 — 6 parte per venam portæ, ut infervirent tum ſecretioni bilis qua veſica 
x iliaria fuit admodum turgida, tum nutrimento ipſius corporis. 

Ex utroque hypogaſtrii latere copioſiſſima conſpicitur & laxioris 
quam illa omenti conſiſtentiæ pinguedo, quæ inde a renibus ſeſe pro- 
tendit ad inguen, formans veluti alterum, imò duplex omentum; 
quæ A /q uti & illa meſenterii quæ ductum inteſtinorum om- 
nium comitatur, adeſt tum ad lubricanda viſcera ab ominalia, tum 
in ſucci nutritii amplum penuarium. 

Ad duodeni latus pro more, imò ultra ejus curvaturam, ſeſe pro- 
rendit pancreas idque valde extenuatum, in quo macilentiæ ſtatu vidi- 
mus omnes alias corporis glandulas, ſpeciatim eas quæ muſculis inter- 
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jacent 3 in his animantibus tardiſſima eſt ſanguinis circulatio, tardiſſimæ 
omnes corporis ſecretiones, nulla interim ſeri vel lymphæ, que tar- 
dam quidem fed tamen ſucceſſivam habet ſecretionem, revectio, ut 
tandem ſanguis omni pene ſero orbetur; hinc non mirum, quod de- 
fciente ly mpha ſecernenda glandula pancreatis & ſic quoque aliæ ema- 
cientur. 

Aperto duodeno in conſpectum prodit bilis ſpumoſa quæ ipſa in- 
dicat ſeri defectum. 

In fœmella hac uteri cornua ſeſe protendunt ad duos pollices Pari- 
fnos, tubæ pertenues filo vix craſſiores ad 3 pollicis, ovaria 2 lineas 
circiter Jonga, unam lata, alba, ſub microſcopio pellucida, cum pro- 
ninentibus ovulis diſtinctæ diaphaneitatis. 

Hepatis ſatis magnt lobi ſunt ſex, & aliqui horum in duos veluti 
ſubdiviſi per inciſuram: lobo infimo mediante membrana connectitur 
cum rene dextro. 

Renes pinguedine toti ſunt obſiti. 

Renes ſuccenturiati ad latus venæ cave ſupra emulgentes corpuſ- 
eula ſunt flavicantia tres circiter lineas longa vix dimidiam lata, hepar 
inter & renes conſpicua ; fed uti aliz glandulz macilentæ. 

Ventriculi ſtructura eſt, uti in animalibus aliis prohibitis & in car- 
zivoris, ſimplex membranoſa licet hoc animal ſir herbivorum. 

Singularis ſtructuræ eſt fiſtula inteſtinalis in confinio inteſtinorum 
tenuium & craſſorum. 

Ingreſſus ilei in colon in diametro habet duntaxat tres lineas; colon 
e tegione ilei 2 lineas. Sed quod incurvatur ibidem cæcum eſt ex am- 
plifimis 2 pollicum in diametro. Memorabilis eſt valvula coli dicta, 
annuli ad inſtar rotunda, ſingularis prorſus ſtructuræ; exilis quippe 
admodum eſt. 

Ingreſſus ilei veluti inter duas tunicas conniventes, ita ut nullus pror- 
ſus concedi poſſit excrementis ad inteſtina tenuia regreſſus. Et mem- 
brane duz, quæ mutuo occurſu valvulam illam formant, rhomboi- 
dalis ſunt figure. Adſunt præterea aliz valvulæ conniventes annulares, 
& veluti in ramos protenſæ tres quatuorve principales verſus inteſtinum 
cæcum. Illuſtrat hæc obſervatio egregie uſum inteſtini cæci, quod 
in infantibus recens natis ordinariè eſt capacius. Inſervit nempe 1 di- 
verticuli loco excrementis per novem menſium decurſum in inteſtinis 
colligi, nec per ea excerni ſolitis. Par hic eſt ratio animantium que 
per hyemem integram in montium cavernis dormiunt, Nulla per illud 
tempus fir excrementorum egeſtio, & tamen non obſtante hac tardiſ- 
fima circulatione atque ſecretione, nullave ciborum aſſumptione, col- 
lectio fit eorundem, quæ ne inteſtina utriuſque generis infarciant nimium 
amandantur ad cæcum, ibique ad uſque vernum tempus manent; 
regreſſus autem ex eodem ad colon impeditur imprimis per valvulas 


ante deſcriptas, Ex myographia ea imprimis contemplanda duximus, quæ 


actiones hujus animalis diſtinguunt ab aliis aliorum. Immediate ſub 


cute craſſus eſt & fortis muſculus platyſma myoides dictus, qui colli 


4 partem 
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partem anteriorem & lateralem, imò & totum muſculum maſſeterem 
faſciæ inſtar involvit. Ad ipſam uſque articulationem humeri cum 
cubito ſe protendens labio tum inferiori tum ſuperiori inſeritur, & 
motum frequentem pedum anteriorum flexorium ſimul & labiorum 
inſigniter adjuvat. Hæc quippe animalia cibos pedum anteriorum be. 
neficio veluti manibus apprehendentia ori admovent, & terram illo- 
rum ope ſuffodiunt. N a 5 

Glandulæ thyroidez ad laryngis latera magnæ, haud dubie ad irri. 
gationem muſculorum vicinorum, quorum uſus admodum eſt fre. 
quens, quem b in finem paſſim aliis muſculis interjacent alia cor. 
pora glanduloſa paſſim memoranda. . 

Sternohyoideus & ſternothyroideus in ordinario ſunt ſitu. 

Fortiſſimus & tendinoſus valde eſt maſſeter, maximi in his anima. 
libus uſus. 

Fortiſſimus item depreſſor maxillæ inferioris digaſtricus, qui baſ 
oſſis hyoidis & ejus cornibus forti item tendine a proceſſu ſtyloide or- 
tus in maxillam inferiorem ad mentum ferè uſque inſeritur, cujus ven- 
ter anterior imprimis eſt craſſus & poſteriori quadruplo fortior. 

Loco geniohyoidet externi adeſt ſtatim ſub mento maſſa carnea muſ- 
culoſa craſſa, triangularis inde à maxillæ inferioris concurſu ſive an- 
gulo, ſeſe in quinque lineas lateraliter protendens, quæ maxillam infe- 
riorem imprimis connectere videtur. Poſt hunc baſi linguæ inſterni. 
tur muſculus latus tranſverſis fibris carnoſis a maxillæ inferioris pari- 
etibus internis ortus, qui tum in mediam linguæ baſin, tum in os 
hyoides inſeritur; qui etiam ſupplere videtur geniohyoideum exter- 
num. Tenuis ille eſt & a ſubſtrato geniohyoideo interno, ſive genio- 
gloſſo vix ſeparandus. 

Stylogloſſus fortis quoque eſt muſculus, carnoſoque principio à pro- 
ceſſu ſtyloide ortus in fortem deſinens tendinem. 

— valde ſunt muſculi cricothyroidei item thyrohyoidei. 

Ad latera gulæ & aſperæ arteriz glandulæ ſunt utrinque ad digiti 
fere longitudinem protenſæ, quæ non niſi elevata aſpera arteria & 
gula in conſpectum veniunt, & lubricandis his partibus inſervire vi- 

entur. 


Fortis eſt muſculus rectus anticus major ejuſdem planè ſtructuræ 
uti in homine. 


Ceratohyoideus triangularis muſculus a cornibus oſſis hyoidis ortus 
in baſin ejus inſeritur. 
Thyroarytznoideus ſub ſphinctere gulæ conſpicuus ad id ſpeciatim 


inſervit, ut clangorem his animalibus proprium efficiat conſtringendo 
fortiter arytænoideas cartilagines. 


Muſculi pterygoidei ſunt admodum fortes. | 

Ad ſupra jam deſcriptum platyſma myoides adnotandum porro, 
portionem craſſam ſatis inſeri ſpinæ ſcapulæ, ſed quoque eidem muſ- 
culo tranſverſim implantari alium tenuem trapezio inſtratum qui proin 
integer ex varils partibus coadunatus muſculus inſervit motui labio- 
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rum, flectendo cubito, levandæ ſcapulæ & antrorſum ducendis bra- 
chiis, quorum opera hæc animalia terram ſuffodiunt aliaſque res ſuas 
ragunt. 

Trapezius eodem prorſus modo ſe habet ut in homine. 

Rhomboidis loco adeſt muſculus fortis ſub trapezio in conſpectum 
veniens, qui oritur non ſolum à ſuperioribus ſpinis vertebrarum dorſi, 
& inferioribus cglli, ſed omnibus omninò ſpinoſis tranſceſſibus ver- 
tebrarum colli, & inſuper ab occipite, ita ut ſcapulam non ſolum re- 
trorſum moveat, ſed etiam elevet, ſicque patientiæ muſculum in ac- 
tione ſua adjuvet. 

Inſertio hæc rhomboidis in occiput obſervatur quoque in quadru- 

ibus aliis, & haud dubie eum in finem adeſt ut caput pronum pen- 
dens tanto melius ſuſtineatur. 

Patientiæ muſculus tenui principio oritur ab apophyſi tranſverſa 
primæ vertebræ, & in principium ſpinæ ſcapulæ inſeritur. 

Hujus actionem adjuvat alius eodem principio ortus, qui ad finem 
ſpinæ dictæ inſeritur, qui duo proin junctim ſumpti totam ſcapulam 
attollunt. 

Serratum inter anticum majorem, qui eodem modo ſe habet uti in 
homine, & ſubſcapularem adeſt glanduloſa caro magna & lata forti- 
bus his muſculis lubricandis inſerviens. 

Serratus anticus major non ſolum dentatas habet origines à coſtis, 
ſed etiam fortes & craſſas propagines arceſſit a proceſſibus tranſverſis 
yertebrarum colli. 

Aniſcalptor adeſt duplex, unus alteri inſtratus, inferior & latior 
atque fortior dentatis veluti proceſſibus ab ipſis coſtis, imprimis infe- 
rioribus oritur, & inferiori ſcapulz coſtæ in tranſitu firmiter annexus 
lata ſatis baſi humero uti in homine inſeritur, & præterea propaginem 
mittit tenuem ad ipſum olecranon, ita ut non ſolùm humerum retro 
deorſum trahat, ſed etiam cubiti extenſioni inſer viat. 

Muſculi humeri infraſpinatus, ſubſcapularis, & rotundus uterque 
eodem modo ſe habent uti in homine. 

Deltoides duplex eſt. Ea pars, que oritur à clavicula & acromio 
in flexuram cubiti inſeritur, adeoque non tam ad humeri, quam ad 
cubiti muſculos pertinet; altera vero portio, que ab acromio & 
ſpina ſcapulæ oritur, exteriorem humeri ſitum obtinet in medium 
circiter humerum inſerta; hunc proin non ſolùm ſurſum movet, fed 
& extrorſum abducit. 

Coracobrachiæus tenuis eſt muſculus ejuſdem ſitus & uſus ut in 
homine, 

Inter extenſores cubiti primus eſt tenuis, reliquis faſciz ad inſtar 
inſtratus, à coſta ſcapulz ortus; ſequuntur duo alii fortes, quorum 
unus etiam A coſta ſcapulæ oritur, alter à ſuperiore parte humeri, qui 
aliquandiu progreſſi ſeſe uniunt & forti tendine in olecranon inſe- 
runtur 7 


Sub 
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Sub his alius latet itidem fortis, qui a ſumma humeri parte ortus 
cum anconæo ſeſe unit. | 

Hic ipſe autem fortior & craſſior eſt quam in homine, & exterius 
atque inferius humeri latus occupat. 

nter flexores cubiti biceps ejuſdem eſt ſtructuræ uti in homine. 

Brachialis verò interni origo ſeſe 1 ad capitulum uſque 
humeri, & in ſuo progreſſu hie muſculus totam humeri externam 
partem veluti faſciatim ambit, & eodem loco uti in homine inſeri- 
tur. 

Flexores carpi ad ſunt tres; extenſores carpi tales ſunt quales in 
homine. | 
Extenſores digitorum ſunt primò communis qui in tres digitos pri. 
ores inſeritur ab humero ortus. Secundus cubito deſcendens in ulti- 
mum & penultimum inſeritur. 

Adeſt & indicator ſeu extenſor indicis. ; 

Pronatores ſe habent uti in homine. 

Ex ſupinatoribus longus brevior eſt brevi, cæterum ejuſdem ſitus 
uti in homine. 

Aliorum muſculorum deſcriptiones reſervamus in aliud tempus. 


Figurarum explicatio. 


Fig. 13. A B Gula, CD Duodenum. E Ventriculus. 
Fig. 14. EH llei portio. G H Coli portio. HFI Cæcum. 


Fig. 15. 44 Coll valvula, prorſus fere uti depingitur in homine, niſi quod 
| ferme fit rhomboidalis. Y c Apertura ilei in colon. 
Fig. 16. K. Portio cæci, cujus ima pars eſt aperta verſùs colon, ut val- 


vulæ conniventes ramoſæ 000 in conſpectum veniant. 


A deſcription VI. HE Mooſe 1s a creature not only proper but it is thought 

of the Mocſe- peculiar to north America, and one of the nobleſt creatures 

wy 5 _ of the foreſt ; the Aborigines have given him the name of Mooſe, 

rica oy au . 

Dudley, Ey: Mooltk in the plural. / 

#.368.p. 165. Of mooſe there are two ſorts, the common light grey mooſe by the 

May&c. 1721, Indians called wampooſe; theſe are more like the ordinary deer, ſpring 
like them and herd ſometimes to thirty in a company. And then 
there are the large or black mooſe, of which I ſhall now give you the 
following account. 

He is the head of the deer-kind, has many things in common with 
other deer, in many things differs, but in all very ſuperior. The 
mooſe is made much like a deer, parts the hoof, chews the cudd, has 
no gall, his ears large and erect. The hair of the black mooſe is a 
dark grey, and upon the ridge of his back to ten and twelve inches 
long, of which the Indians make good belts. He has a very ſhort 
bob for a tail. 

Our hunters have found a buck or ſtagg-mooſe of fourteen _ - 
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heighth from the withers, reckoning nine inches to a ſpan , a quartec 
of his veniſon weighed more than two hundred pounds. A few years 
ſince a gentleman ſurpriſed one of theſe black mooſe in his grounds 
within two miles of Boſton; it proved a doe or hind of the fourth 
year; after ſhe was dead they meaſured her _ the ground from 
the noſe to the tail between ten and eleven feer, ſhe wanted an inch of 
ſeven foot in height. 

The horns of the mooſe when full grown are between four and 
five foot from the head to the tip, and have ſeven ſhoots or branches 
to each horn, and generally ſpread about fix foot. When the horns 
come out of the head they are round like the horns of an ox; about 
a foot from the head they begin to grow a palm broad and further up 
ſtill wider, of which the Indians make good ladles that will hold a 
pint. When a mooſe goes through a thicket or under the boughs of 
trees he lays his horns back on his neck, not only that he may make 
his way the eaſier but to cover his body from the bruiſe or ſcratch of 
the wood, Theſe mighty horns are ſhed every year. Thedoe-mooſe 
has none of theſe horns. 

A mooſe does not ſpring or riſe in going as an ordinary deer, but 
ſhoves along ſide-ways throwing out the feet much like a horſe in a 
racking pace. One of theſe large black mooſe in his common walk 
has been ſeen to ſtep over a gate or fence five foot high. After you 
unharbour a mooſe hi will run a courſe of twenty or thirty miles be- 
fore he turns about or comes to a bay ; when they are chaſed they 
generally take to the water; the common deer for a ſhort ſpace are 
ſwifter than a mooſe, but then a mooſe ſoon outwinds a deer. 

The fleſh of a mooſe is excellent food, and though it be not ſo 
delicate as the common veniſon yet it is more ſubſtantial and will bear 
ſalting: the noſe is looked upon as a great dainty ; I hive eat ſeveral 
of them my ſelf; they are perfect marrow. The Indians have told 
me, that they can travel three times as far after a. meal of mooſe, as 
after any other fleſh of the foreſt. ; 

The black mooſe are not very gregarious being rarely found above 
four or five together ; the young ones keep with the dam a full 

ar, 

A mooſe calves every year and generally brings two. The mooſe 
bring forth their young ones ſtanding, and the young fall from the 
dam upon their feet. The time of their bringing forth is generally in 
the month of April. | 

The mooſe being very tall and having ſhort necks do not graze.on 
the ground as the common deer, neat cattel, &c. do, and if at any 
time they eat graſs *tis the top of that which grows very high or on 
ſteep riſing ground. In the ſummer og feed upon plants, herbs, 
and young ſhrubs, that grow upon the land, but moſtly and with 
greateſt delight on water-plants, eſpecially a ſort of wild colts-foot 
and lilly that abound in our ponds and by the ſides of the rivers, and 

Vor. VI. Parr III. C for 
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for which the mooſe will wade far and deep, and by the noiſe they 
make in the water our hunters often diſcover them. In the winter 
they live upon browſe or the tops of buſhes and young trees, and be. 
ing very tall and ſtrong they will bend down a tree as big as a man's 
leg, and where the browſe fails them they will eat off the bark of 
ſome ſorts of trees as high as they can reach. They generally feed 
in the night and lie ſtill in the day. 

The ſkin of the mooſe when well dreſs'd makes excellent buff; the 
Indians make their ſnow- ſhoes of them; their way of dreſſing it which 
is reckoned very good is thus: after they have hair'd and grain'd the 
hide, they make a lather of the mooſe's brains in warm water, and 
after they have ſoaked the hide for ſome time they ſtretch and 
ſupple it. 


A flene taken VII. HE owner of the horſe never perceived that he ail'd any 
out of a horſe, thing till within a few days before he died, and then ſul- 
a? Boſton i» pected that he might be troubled with the gravel or ſtone, by the 
is 192 7 By great pain the horſe ſeemed to be in when he ſtaled or dung'd; for 
the ſame, he would groan and ſweat prodigiouſly. Upon which he got a far- 
#. 398. p. 216. rier who applied ſomething to break the ſtone ; but in a very ſhort 
Hp. &c. 1727. time the horſe died; and the farrier being ſomewhat curious was re- 
ſolved to open him, and in the great paunch found a ſtone of five 

pounds and an half weight almoſt as round as a globe; for it meaſu- 

red ſeventeen inches round one way, and ſeventeen inches. and three 

quarters the other. The grit was like your New-caſtle grindſtone; 

but was worn ſmooth in the horſe's ſtomach, the colour ſomewhat 

like that of a nutmeg but more of the ordinary millſtone. I could 

not perſuade the owner to break it ; but by the lightneſs of it con- 

ſidering its bulk I am apt to think it might be porous within. How 

long this ſtone was generating or what produced it is altogether 

uncertain. The owner of it was a common carter to a griſt- mill; 

and ſome have thought that the horſe might either in. his provender 

out of the mill or by licking of mill-ſtones that ſometimes ſtand up 

by the ſide of the mill get the firſt ſeed of this ſtone into his, ſtomach, 

he weight of the ſtone at length made a fracture in the paunch which 

1 his death: for before the breach and while the ſtone roll'd in 

is ſtomach he was very well. 
The largeſt ſtone found in any animal that the Phil. Tranſ. give an 
account of, weighed but four pounds four ounces. 355 


Two objerva- VIII. FN the ſtomach of the cow I find two things well worth ob- 
222 the ſerving : the firſt is, that the villi compoſing the villous coat 
2 5 3 (which are in man ſo very ſmall as to be ſcarce viſible when examined 
Price Blas x. ſeparately) are in this animal ſo very large as to allow an exact ſcru- 
404. 5. 532. tiny into their ſtructure. Each villus is formed by a duplicature of 
Od. 1728. the internal lamina of the vaſcular coat; from which it receives 2 

4 blood- 


. ow © a ow ceo Ak 


ww eo bo ©, was 


1 


„% —˙ tw co 8  « a&a&X& o«= «& «&©-xX .@ r e . > eos , two cy NVQNvwb, Slot. 


Cn. I. Of a pair of very large Horns. 19 
blood - veſſels, as in fig. 17. which repreſents one of the villi of the ſto- Fig. 17. 
mach of an ox magnified. Whether or no the two ſide-veſſels are 
arteries and the middle veſſel a vein; and whether thoſe ſmall branches 
ariſing from the ſide · veſſels are ſecretory ducts carrying a fluid from 
thoſe arteries into the cavity of the ſtomach, making a kind of rivus 
perpetually running through the ductus alimentalis, I muſt leave others 
to judge. 
T he other thing remarkable in the ſtomachs of theſe large animals 
| is, that their internal ſurface is covered by a production of the cuti- 
| cle which "deſcends from the lips quite through the alimentary paſ- 
| age. Iam induced to believe that the cuticle is continued through 
| the inteſtines as well in man as in large animals ; though its exceeding 
fineneſs may make it leſs obſervable. 


IX. M*Y years ſince Mr. Doyly, who was a great ſearcher after Of « 2 of 
curioſities, found a pair of extraordinary large and ſtrangely 77 87 

ſhaped horns in a cellar, or warehouſe at Wapping, where they had egg ol 
ſuffered much by worms and otherwiſe, being eaten pretty deep on they belonged 
their ſurfaces in many places. They had lain there fo — that when e. By Sir 
he bought them no body could inform him either of the country Hans Sloane 
whence they came, or when they had been lodged there. They re- 4 mY x 4h 
ſembled in ſeveral things the horns of goats, which made many peo- 5 4 1727. 

: : Ofc. 1727 
ple think that they had belonged to an animal of that kind as large 
as the mooſe-deer in America is of its kind. The royal ſociety being 
informed of this matter, Mr. Hunt their operator at that time made 
a deſign of them, on which Dr, Hook read a lecture at a meeting of 
4 the ſociety at Greſham- college. This lecture and the deſign are I 
= think loſt ; but I remember that he ſuſpected them to be the horns 
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2 of the Sukotyro, as the Chineſe call it, or Sucotario, a very large and 
4 odd-ſhaped beaſt mentioned and figured by Nieuhoff in his voyages 
H and travels to the Eaſt-Indies *, where he gives the following deſcrip- 
1 tion of it: „It is of the bigneſs of a large ox with a ſnout like a 
p & hog, two long rough ears and a thick buſhy tail. The eyes are 
* « placed upright in the head quite different from other beaſts ; on 
h « the ſide of the head next to the eyes ſtand two long horns or rather 
n teeth not quite ſo thick as thoſe of the elephant. It feeds upon 

herbage and is but ſeldom taken.” Many people thereupon went 
* to ſee them at Mr. Doyly's, who was offered a conſiderable ſum of 


money for them but refuſed it; and after a very ſevere ſickneſs, 
wherein J attended him very much as he thought to his advantage, he 


b. made me a preſent of them. 
a They are both almoſt ſtreight for a conſiderable length, and then 
bo turning crooked they run on tapering towards a ſmall and pretty ſharp 
* end. They are not round but compreſſed and flattiſh, and have large 
f — 
je * Engliſh Ed. p. 360. 
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tranſverſe ſulci or furrows on their ſurfaces, waved or undulated on 
their under parts. They differ ſome ſmall matter in largeneſs. Mea- 
ſuring one from the great end or baſis A B, where it was fixed to the 
head along the outward circumference, I found the length ACD to 
be ſix foot fix inches and a half, the length by the line B D was four 
foot five ; inches, the diameter of the baſis AB was fix 4 inches and 
its circumference one foot five inches. It weighed twenty one pounds 
ten ounces, and contained in the hollow part exactly five quarts of 
water. In the other the length of the outward circumference A CD 
was ſix foot four inches, the line BD four foot ſeven inches, the dia- 
meter of the baſis ſeven inches, and its circumference one foot fix 
inches. This weighed twenty one pound thirteen ounces and a half, 


and contained in the hollow part four quarts and a pint, but would 


have held more if it had not been very much broke at the large end, 
The commander of an Eaſt-Ind ia merchant ſhip upon ſeeing them 


told me, that he had ſeen ſuch in the Indies on a large bufalo's head. 


I am inclined to think that they muſt belong to a very large ſort of 
bulls or cows, which are natives of Æthiopia and other of the mid- 
land parts of Africa, and are mentioned by many of the antients, 
perhaps not without ſome fabulous additions, though, which is ſtrange, 
very few of the modern writers take any notice of them. 
Agatharchides b, a Cnidian who flouriſhed about the CL. olympiad, 
near two hundred years before Chriſt, is the firſt among the ancients 
who mentions and deſcribes this large and voracious bull ; and it will 
appear by what follows that moſt of the ſubſequent writers have co- 
ted him. His deſcription of this animal in ſome remains of his 
treatiſe of the red ſea which are extant in Photius's Bibliotheca e, and 
from thence printed in the Geographiæ veteris ſcriptores græci mino- 
res publiſhed by Dr. Hudſon, is, according to the tranſlation of Laur. 
Rhodomannus, as follows: De tauro carnivoro. Omnium quæ ad- 


d This Agatharchides lived in the time of Ptolomeus Philometor, and is mentioned 
by ſeveral: of the antients as an hiſtorian and a philoſopher of the ſect of the Peripatetics. 
M. le Clere (Hiſt. de la medecine, p. 387.) ranks him among the phyſicians of that time, 
though that was not properly his profeſſion ; and the reaſon he gives for it is, becauſe he 
deſcribed in one of his books a diſtemper which had not been taken notice of by Hip- 
rates, nor any other phyſician before him. We are indebted for this particular to 
atarch (Sympoſiakin lib. VIII. queſt. 9.) who ſays, upon the authority of Agathar- 
chides, That the nations about the red ſea, amongſt many ſtrange diſtempers they are 
«« liable to, are troubled with a particular ſort of ſerpents (or worms) which breed in 
„the legs and arms, where they ſometimes eat their way through ſo as to ſhew their 
« head ; but upon touching are apt to ſlide back, and creeping between the interſtices 
of the muſcles occaſion intolerable inflammations.“ Plutarch adds, that this diſtem- 
per (which appears plainly to be the Guinea-worm, or Vena Medeni of Arabian writers, 
concerning which ſee my Nat. hiſt. of Jamaica, vol. I. p. 126. and vol. II. p. 190, 326- 
and which is a diſtemper till ſubſiſting, as well among thoſe very nations of which 
Agatharchides ſpeaks, as among the Negroes upon the coaſts of Guinea, and the inhabi- 


tants of ſeveral parts of Perſia) had not been obſerved any where elſe, neither before 
nor ſince the time of this hiſtorian. ; 


© P. 1364. cap. XXXIX, | 
« huc 
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« huc commemoravi immaniſſimum & maxime indomitum eſt tau- 
« rorum genus quod carnes vorat, magnitudine craſſius domeſticis & 
« pernicitate antecellens, inſigniter rufum. Os ei ad aures uſque di- 
« ductum. Viſus glauco colore magis rutilat quam leoni. Cornua 
« alias non ſecus atque aures movet, ſed in pugna ut firmo tenore 
« conſiſtant facit. Ordo pilorum inverſus contra quam aliis animan- 
« tibus. Beſtias etiam validiſſimas aggreditur & cæteras omnes ve- 
natur, maximeque greges incolarum infeſtos reddit maleficio. So- 
« lum eſt lancea & arcu invulnerabile, quod in cauſa eſt ut nemo id 
« ſubigere (quamvis multi 1d tentarint) valuerit. Ided rectè putatur, 
etiam a Troglodytis, fortitudine leonis & velocitate equi & robore 
« tauri præditum, ferroque cedere neſcium.* Diod. Siculus (Bib- 
lioth, lib. III.) hath barely and almoſt word for word tranſcribed Aga- 
tharchides, and hath added only the following particulars ; that the 
eyes of this animal are ſhining at night; that after it hath killed other 
beaſts it devours them, and that in its attacks upon flocks of cattle 
it is not to be terrified, either by the ſtrength of the ſhepherds or the 
great number of dogs. The following ſhort paſſage relating to this 
ſame animal is taken out of Strabo 4, Sunt & ibidem (in Arabia) 
« tauri feri ac qui carnem edant, noſtros & magnitudine & celeritate 
« longe exſuperantes, colore rufo.” Pliny e ſeems likewiſe to have 
copied Agatharchides : his words are, „Sed atrociſſimos habet 
Ethiopia) tauros ſilveſtres, majores agreſtibus, velocitate ante om- 
« nes, colore fulvos, oculis cœruleis, pilo in contrarium verſo, rictu 
« ad aures dehiſcente, juxta cornua mobilia, tergori duritia ſilicis, 
« omne reſpuens vulnus. Feras omnes venantur: ipſi non aliter 
quam foveis capti feritate ſemper intereunt.” In the xlv chap. of 
the ſame book he mentions a ſort of Indian oxen, «* Boves Indici, qui- 
« bus camelorum altitudo traditur, cornua in latitudinem quaterno- 
rum pedum.” It is not unlikely but that theſe Indian oxen are the 
fame with the Ethiopian ones above deſcribed ; eſpecially if we ſup- 
poſe that the tranſcribers of Pliny have by miſtake wrote latitudinem 
inſtead of altitudinem. Solinus f hath barely copied Pliny, with this 
difference only that he calls them Indicos tauros, whereas Pliny him- 
ſelf hath deſcribed them amongſt the Zthiopian beaſts, which might 
very well happen, Ethiopia being reckoned by ſome of the antients 
as part of India. The deſcription of lian 8 agrees perfectly with 
that of Agatharchides, of whom it ſees he alſo borrowed it; only 
he fixes the ſize of theſe extraordinary oxen to twice the bigneſs of 
the common Grecian ox. There is another paſſage in Ælian b, which 
ſeems to relate both to this large kind of Æthiopian oxen and the 
horns now in my poſſeſſion. His words are, . Prolomzo ſecundo ex 


: * Geogr. lib. XVI. p. 775. edit. Caſaubon. * Hiſt, nat. lib. VIII. C. XXI. 
$4 olyhiſt. cap. LII. p. 58. edit. Salm. © Hiſt. animal lib. XVII. c. 45. 

Hitt, animal lib. III. c. 34. 
« India 
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« India cornu allatum ferunt quod tres amphoras caperet : unde con- 


« Jicere poſſumus bovem illum, a quo ejuſmodi tantum cornu exti- 


< tiſſet, maximum fuiſſe.” Ludolfus i ſpeaking of the large Æthio- 
plan oxen, conjectures that they are the taurelephantes, which Philo- 
ſtorgius a Cappadocian ſays k were brought to Conſtantinople in his 
time, where — ſaw them. The words of Philoſtorgius | are, „Ha- 
« bet & terra illa maximos & vaſtiſſimos elephantas z imo & taure. 
« Jephantes, ut vocantur, quorum genus quoad cætera omnia bos 
e maximus eſt, corio verò coloreque elephas, & ferme etiam mag- 
4 nitudine, 

From all theſe ſeveral writers it appears, that there is in Æthiopia 
(and probably the midland parts of Africa where travellers ſeldom 
come) a very large animal of the bovinum genus, at leaſt twice as big 
as our bulls or oxen, with horns proportionably large, but otherwiſe 


_ differing from them in many reſpects. It is true that in the accounts 


of uncommon things given, by antient writers, an allowance muſt 
ſometimes be made for ſomething fabulous mixed with what 1s true, 
which 1s the leſs ſurprizing as they had many things only by hear- 
ſay : but as to this large ſort of bulls, it is confirmed by modern 
writers that there is ſuch an animal in thoſe countries, though there 
is none I know of that hath given a deſcription of it in the leaſt ſa- 
tisfactory. Ludolf = ſays that there are in Acthiopia bulls of an un- 
common ſize, twice as large as thoſe in Hungary and Ruſſia ; and 
that having ſhewn ſome of the largeſt oxen in Germany to Gregory 
an Abiſſynian (from whoſe writings and informations he collected 
the materials for that work) he ſaid, they were but of a — 
ſize. The letters of the Jeſuits frequently mention the largen 
of theſe oxen, and the ſaid Ludolf n cites the following paſ- 
ſage out of a letter of Alphonſus Mendezius patriarch of Æthiopia, 
dated June 1, 1626. Buoi grandiſſimi, di corna ſmiſuratamente 
e groſſe & lunghe, talmente che nella corna di ciaſcuno di eſſe potea 
<6 capire un otre piccolo di vino; that is, very large oxen, with 
«« vaſtly thick and long horns, one of which would contain a large 
«« uter of wine.” F. Bernier, in his account of the Great Mogul's 
country e, ſays that among many preſents which two Athiopian am- 
baſſadors ſhould have preſented to Aurengzeb there was a prodigious 
large horn of a bull full of civet, which having been meaſured by 
him he found che baſis or large end to be half a foot in diameter. 
This horn, as Bernier farther obſerves, was brought by the ambaſia- 
dors to Dehli the place of reſidence of the Great Mogul ; but it was 
not preſented to him, becauſe being diſtreſs'd for money they had 
ſold the civet out of it long before they came thither. 


+ Hiſt. Ethiop. lib. 1. c. 10. Lb. III. c. 11. 


Ludolf. Comment. ad hiſt. Ethiop. p. 145. " Hiſt. Ethiop. lib. I. c. 10- 
Comment. in hiſt. Ethiop. p. 145. o Tome II. p. 43. 
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Upon the whole it ſeems to me that theſe horns and likewiſe that 
mentioned by Bernier are the horns of a large ſort of bulls or cows 
in Æthiopia and the inward parts of Africa, which in all likelihood is 
the ſame with that deſcribed by Agatharcides, Pliny, and thoſe other 
ancient writers mentioned above. But I cannot as yet, for want of a 
more accurate deſcription, be certain whether it is the ſame with the 
Sukotorio, or Sukotyro of Nieuhof, though there is a good deal of 
rcaſon to think that it is. Geſſner Þ ſpeaks of a very large horn which 
was hung by a chain to a pillar in the minſter or cathedral of Straſ- 
burgh, and which is not unlikely to be of the ſame ſort with theſe. 
He ſays, that being meaſured along the outward circumference it was 
found to be four Roman yards long, and he conjectures it to have been 
the horn of a large old Urus, which was hung up there for its mon- 
ſtrous ſize, perhaps two or three hundred years before his time. As 
to theſe, *tis very likely that when the Engliſh. had a great commerce 
at Ormus they were brought thither from ſome neighbouring country, 
and afterwards carried over into England by ſome curious perſon. 


L 15 is obſervable that among the vaſt variety of extraneous ſub- Of the teerb 
ſtances found in ſeveral 


of, Thus, for inſtance, they have found in Ireland the horns, bones, 
and almoſt entire ſkeletons of a very large ſort of deer, which is 
commonly believed to have been the mooſe-deer, an animal of an 
uncommon ſize, ſome of which kind are thought to be ſtil] alive in 
the remote and unfrequented parts of the continent of America. I 
ſhall in this paper confine my ſelf chiefly to the elephant, and ſuch 
bones, dentes exerti, tuſks and teeth of this animal, as are either in 
my own poſſeſſion, - or have been mentioned by authors I have mer 
vith to have been found under ground. And firſt, of the foſſile teeth 
in my own collection which unqueſtionably once belonged to elephants 
[ ſhall here produce the following, | 

No 116 of my catalogue of quadrupeds and their parts is the dens 
txertus of an elephant, which was found twelye foot deep among ſand 
ar loom, as they were digging for gravel by the end of Gray's-Inn- 
lane near London, and preſerved by tying it. about with. whale bones. 


» Icones animal. quadrup. edit. 2. Tigur. 1560. p. 34. _ 
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and tape to keep it from falling to pieces, by Mr. Conyers an ingeni- 
ous apothecary, and a great collector of curioſities of all kinds. 

As the greateſt part of this tooth was fallen to pieces nothing could 
be determined about its length when entire. The largeſt piece, and 
alſo the moſt entire, hath five inches and , in length, and nine inche; 
and & in circumference, conſequently ſomething more than three 
inches in diameter. This piece belonged to the baſis or bottom of 
the tooth: I mean that part by which it is articulated with the head. 
as appears by a cavity in form of a cone, which all theſe tuſks hav: 
at bottom, and which was filled in this with the ſand of the gravel. 
pit wherein it was found. 

The condition this tooth was found in ſuggeſts the two following 
remarks, It ſhews in the firſt place, how far the ſubterraneous ſteam, 
are apt to calcine ſubſtances of this kind, which was done in this 
rooth to ſuch a degree that it was grown extream brittle and ready 
to fall to pieces, and had moreover acquired an aſtringent quality 
common to calcined ſubſtances of this kind, which makes rhem ſtick 
pretty cloſe when held to the N They had altogether the ſame 
effect on the very large ſkeleton found near Drapani in Sicily and men- 
tioned by Boccatius; on that remarkable one found near Tonna and 
deſcribed by Tentzelius ; as alſo on two teeth found in Northamp- 
tonſhire, which I ſhall next take into conſideration. However it doth 
by no means follow from thence that all teeth and ſubſtances of this 
kind undergo the like calcination by lying long under ground, for- 
aſmuch as there are others (as thoſe found in Iſland and ſent to Tho. 
Bartholin) turned to a perfect hard flinty ſubſtance. It ſerves, in the 
ſecond place, to aſcertain the ſtructure of theſe teeth, and conſe- 
quently of ivory in general, to be layer upon layer, or coat upon 
coat, like the ſkins in an onion, or rather the annual circles or rings 
in trunks of trees. That this tooth is compoſed of different coats, 
ſurrounding and placed upon each other, is very apparent by the 
largeſt piece remaining. I have already obſerved that this piece be- 
longed to the baſis of the tooth, and there appear in it very viſible 
marks of nine coats, ſome whereof have about one tenth of an inch 
in thickneſs. Towards the further end of the tooth where it tapers 
almoſt into a point, theſe ſeveral coats alſo join together into two ot 
three, and thoſe pretty conſiderably thick. With ſome care theſe 
coats might be farther ſubdivided into a conſiderable pumber of other 
ſmaller ones, perhaps no thicker than a common parchment. Far. 


| ther, the very manner of its falling to pieces is an evident proof of 


its ſtructure, all the fragments being concave within and convex with- 


out, and the lines of convexity and concavity fragments of concen- 
tric circles which the ſeveral coats compoſed, when entire. Tho. Bar- 
tho _ 1 takes notice, that part of a foſſil Unicorn's-horn having been 


4 De Unicornu obſervationes nove, p. 1022 


4 calcined | 
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calcined by order of Chriſtian IV. king of Denmark, it was found to 
be 2 after the ſame manner, of thin layers upon layers; 
w ence he infers that it was not the horn of an animal, as was com- 
49 monly pretended, but a tooth, and namely the tooth of a ſort of 
| whale in the northern ſeas, called Narvhal, as he had afterwards an 
excellent opportunity ro verify by one of theſe unicorn's horns ſtill 
of ſticking in the ſkull of the creature, which was ſent to Wormius by 
F Thorlacus Scutonius biſhop of Iſland. Nor is this ſtructure by any 
means to be looked upon as an effect of the calcination, whether 
brought about by the ſubterranean ſteams or by a chymical trial, but 
is natural to the tooth, as appears in ſome meaſure by a piece of ivory pig 22. 
marked 1181; but ſtill more plain in another marked 731, where Fig. 23. 
ſeveral of theſe coats are by ſome diſeaſe in the tooth actually ſepa- 
rated from each other, like the leaves of a hment book, the 
ory on the other ſide being {till firm and — «op This ſtructure ap- 
pears likewiſe from the teeth of the very young elephant which died Fig. 24. 
at London, where the uppermoſt coat being very moiſt cracked upon 
drying and broke at the top. 
Ne 750, is part of another dens exertus which I had from the rev. 
Mr. Morton, who in his Natural hiſtory of Northamptonſhire* gives 
the following account of it: An extraordinary elephants tooth, 
« one of thoſe which grow out of the upper jaw and which for their 
« magnitude and length have by ſome writers been accounted horns, 
« was lately taken out of the earth by digging in Bowdon- parva field. 
« Even the native colour of it hath — in great meaſure preſerved; 
« but it is become brittle with lying in the earth; and was broken 
into three or four pieces — by the diggers in taking it 
„% up. The two larger pieces of it, which oO. came into Mr. 
« Haldford's hands, were preſented to me. One of them is ſomewhat 
above a yard; the other is two foot in length; but the whole 
tooth muſt needs have been at leaſt ſix foot long; — the thickeſt 
* part of the biggeſt piece in my poſſeſſion is ſixteen inches round. 
The tooth lay buried above five foot deep in the earth. The 
« ſtrata from the ſurface downwards to the place where the tooth 
* was lodged were as follows: 1. The ſoil thirteen or fourteen inches. 
* 2, Loam, a foot and a half. 3. Large pebbles, with a ſmall mix- 
ture of earth amongſt them, two foot and a half. 4. Blue clay. 
In the upper part of this ſtratum the tooth was found.” That part 
of this tooth which is now in my hands bears again very viſible marks 
both of the calcination it underwent by lying in the earth, and of its Fig. 25. 
laminated ſtructure, oy 
Ne 1185 is the dens exertus or tuſk of an elephant, remarkable Fig. 26. 
for its large ſize and for its being ſo very entire. It was found under 
ground in Siberia, and was brought from thence and given to me 
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by Mer. Bell an ingenious ſurgeon, who was preſented with it by the 
governor's lady in lieu of a reward for having cured her of a diſtem- 
per, upon his travelling through the country in his paſſage with the 
caravan ſent to China. It is very entire, of a browniſh colour, and 
hollow at bottom like other elephants teeth, one of which it plainly 
appears to be. From the baſis, meaſuring along the outward cir. 
cumference to the ſmall end, it is five foot ſeven inches long, and 
along the inward circumference four foot ten inches. Meaſuring from 
the inſide of the baſis to the ſmall end in a ſtreight line, the diſtance 
is three foot ten inches and a half. At the baſis, where thickeſt, it 
meaſures one foot ſix inches round, and is there fix inches in diame- 
ter. It weighs forty two pound. The like tuſks and other bones of 
the ſame animal are found in ſundry parts of Siberia to a conſiderable 


quantity; and the tuſks and teeth in . when leſs corrupted, 
e 


are uſed all over Ruſſia for ivory. n. Wil. Ludolfus, in the ap- 
pendix to his Ruſſian Grammar *, mentions them among the minerals 
of Ruſſia, by the name of Mammotovoikoſt, and takes notice that 
the Ruſſians believe them to be the teeth and bones of an animal liy- 
ing under ground, larger than any of thoſe above ground.. They 
ule it in phyſick in lieu and for the ſame purpoſe with the unicorn's 
horn; and Ludolfus himſelf having been preſented with a piece by 
one of his friends, who ſaid he had it from a Ruſſian of great quality 
lately returned from Siberia, found it to be true ivory, He adds 
that the moſt ſenſible among the Ruſſians affirm them to be elephants 
teeth brought thither at the time of the deluge. The deſcription of 
theſe teeth and bones given by E. Yſbrants Ides * is ſtill more exten- 
five, and withal ſo particular that his whole paſſage deſerves to be 
tranſcribed at length. «© Amongſt the hills, ſays he, which are ſitu- 
« ate to the N. E. of Makoflkoi, not far from thence, the Mammut's 
e tongues and legs are found; as they are alſo particularly on the 
% ſhores of the rivers Jenize, Trugan, Mongamſea, Lena, and near 
«© Jagutſkoi, to as far as the frozen ſea. In the ſpring, when the ice 
« of this river breaks, it is driven in ſuch vaſt quantities and with 
ſuch force by the high ſwollen waters, that it frequently carries 
very high banks before it and breaks off the tops of hills, which 
& falling down diſcover theſe animals whole or heir teeth only al- 
% moſt frozen to the earth which thaw by degrees, I had a perſon 
with me to China who annually went out in ſearch of theſe bones: 
he told me as a certain truth that he and his companions found a 
& head of one of theſe animals, which was diſcovered by the fall of 
„ ſuch a frozen piece of earth. As ſoon as he have | it he found 
the greateſt part of the fleſh rotten, but it was not without diffi- 
culty that they broke out his teeth, which were placed before his 
« mouth as thoſe of the elephant are; they alſo took ſome bones 
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« out of his head, and afterwards came to his fore foot, which they 
« cut off and carried part of it to the city of Trugan, the cireum- 
« ference of it being as large as that of the waſte of an ordinar 

« man. The bones of the head appeared ſomewhat red, as though 
« they were tinctured with blood. Concerning this animal there are 
very different reports. The heathens of Jakuti, Tunguſi, and Ofti- 
« acki, ſay, that they continually, or atleaſt by reaſon of the very hard 
« froſts moſtly live under ground, where they go backwards and for- 
« wards; to confirm which they tell us that they have often ſeen the 
« earth heaved up when one of theſe beaſts was on the march, and 
« after he was vaſt ſink in and thereby make a deep pit. They fur- 
« ther believe that if this animal comes ſo near the ſurface of the fro- 
« zen earth as to ſmell or diſcern the air he immediately dies; which 
« they ſay is the reaſon that ſeveral of them are found dead on the 
« high banks of the river, where they unawares come out of the 
« ground. This is the opinion of the infidels concerning theſe beaſts, 
« which are never ſeen. But the oldSiberian Ruſſians affirm that the 
« Mammuth is very like the elephant, with this only difference that 
« the teeth of the former are firmer and not ſo ſtraight as thoſe of the 
latter. They alſo are of opinion that there were elephants; in this 
country before the deluge, when this climate was warmer, and 
« that their drowned bodies floating on the ſurface of the water of 
« that flood were at laſt waſhed and forced into ſubterranean cavities : 
but that after this Noachian deluge the air, which was before warm, 
« was changed to cold, and that theſe bones have lain frozen in the 
« earth ever ſince, and ſo are preſerved from putrefaction till they 
« thaw and come to light, which is no very unreaſonable conjecture. 
though it is not abſolutely neceſſary that this climate ſhould have 
« been warmer before the flood, ſince the carcaſſes of drowned ele- 
« phants were very likely to float from other places ſeveral hundred 
miles diſtant to this country, in the great deluge which covered the 
« ſurface of the whole earth. Some of theſe teeth, which doubtleſs 
« have lain the whole ſummer on the ſhore, are entirely black and 
& broken and can never be reſtored to their former condition, but 
« thoſe which are found in good caſe are as good as ivory, and are 
« accordingly tranſported to all parts of Muſcovy. The above- 
* mentioned perſon alſo told me that he once found two teeth in one 
head that weighed above twelve Ruſſian pounds, which amounts to 
four hundred German pounds; ſo that theſe animals muſt be of 
« neceſſity very large, though a great many leſſer teeth are found. 
„By all that I could gather from the heathens, there is no perſon 
« ever ſaw one of thele beaſts alive or can give any account of its 
<« ſhape.” What he obſerves of thoſe teeth that are black and bro. 
ken may ſerve as a comment to the following paſſage of Pliny »: 


* Lib, zzxxvi. c. 18. | 
D 2 Theo- 
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&« Theophraſtus autor eſt & ebur foſſile candido & nigro colore inve. 
« niri, & offa è terra naſci, invenirique lapides offeos.” Lawr. 
Lang in the journal of his travels to China, whither he went with 
diſpatches from his Czariſh Majeſty in 1715, takes notice of theſe 
bones x, as being found about the river Jeniſei and towards Man. 
gaſea, along the banks, and in the hollows occaſioned by the fall of 
the earth. He calls them Maman-bones, and informs us that ſome 
of the inhabitants are of opinion that they are no real bones, teeth, 
&c. but a ſort of cornu foſſile that grows in the earth, and that others 
will have them to be the bones of the Behemoth mentioned in the 
40th chap. of Job, the deſcription whereof they pretend fits the na- 
ture of x beaſt whoſe bones and teeth they are imagined to be, thoſe 
ſuppoſed words, in particular, that he is caught with his own eyes,” 
agreeing with the Siberian tradition that the Maman beaſt dies upon 
coming to light. The fame author affirms, from the report, as he 
ſays, of credible people, that there have been ſometimes found horns, 
jaw- bones and ribs, with freſh fleſh and blood ſticking to them. The 
ſame is confirmed by J. Bern. Muller in his account of the Oftiacksy, 
who adds that the 8 in particular have been found ſometimes 
<« all bloody at the broken end, which is generally hollow and filled with 
« a matter like concreted blood ;** that they find, together with theſe 
teeth, or horns as he calls them, the ſkull and jaw-bones with the 
1 1 — ſtill ſticking in them, all of a monſtrous ſize; and that he 

imſelf with ſome of his friends hath ſeen a grinder weighing four 
and twenty pounds and better; that the inhabitants make divers ſort 
of works of theſe teeth, and that they are moſtly to be met with in 
the coldeſt places of Siberia, as Jakutſky, Bereſowa, Mangaſea and 
Ohder. He likewiſe gives the deſcription of one of theſe animals 
from the accounts of ſeveral perſons, who aſſured him that they had 
ſeen them in the caverns of the high mountains beyond Bereſowa : 
but as this deſcription hath very much the face of a fable I forbear in- 


ſerting it here. The author of the preſent ſtate of Ruſſia * obſerves, 


that ſome of the Swediſh priſoners baniſhed into Siberia got their 
livelihood by turning ſnuff-boxes out of theſe teeth; and in another 
place * he mentions them among the Siberian commodities, of which 
che Czar hath the monopoly. 

The accounts which F have hitherto given of theſe Maman-bones 
and teeth, or at leaſt their moſt eſſential parts, are confirmed by a 
letter of Baſil. Tatiſchow director general of the mines in Siberia and 
counſellor of the Czar's metallic. council, written to the learned Eric. 
Benzelius now biſhop of Gothenburg, and printed in the AR, Liter. 
Suec. (M. DCC. XXV. Trim. Secundum, pag. 36.) wherein he men- 
tions the following pieces he had in his own poſſeſſion. A large horn, 


* Preſent ſtate of Ruſſia, vol. II. p. 14. 7 Ibid. p. 52. 2 Vol L. p. 12. 
Page 78. * ; 
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as he calls it, or tooth, weighing 183 pounds, which he had the 
honour to preſent to his Czariſh majeſty, and now kept in the Czar's 
collection of curioſities at Peterſburg ; another large horn which he 
preſented to the imperial academy at Peterſburg ; another ſtill larger 
than either of theſe two which he cauſed to be cut, and carved him- 
ſelf ſeveral things of it, the ivory being very good; part of the ſkull 
corrupted by having lain in the ground, and ſo large that it ſeemed 
to him to be of the ſame ſize with the ſkull of a great elephant; the 
forehead in particular was very thick, and had an excreſcence on each 
fide where the horns uſuall flick to it, which excreſcence however, 
as the author obſerves was ſo ſmall as to make him doubtful whether 
or no there was ever any horns ſtuck to them. The cavity wherein 
the brain was lodged was exceedingly ſmall in proportion to the bulk 
of the ſkull, He had found alſo a ſpungy bone of a foot and a half 
in length and three inches in breadth ſticking to the ſkull and of a 
conical figure; whence he conjectured that it ſerved to ſupport one 
of the horns, which is obſerved alſo in other animals that bear horns : 
laſtly a grinder, which had ten inches in length and fix inches in 
breadth, beſides ſeveral of the ribs, ſhank-bones and other bones found 
from time to time, which the author forbore mentioning. The ſame 
author hath taken no ſmall pains to inquire into the true ſtate of thoſe 
pits and hollows which the pagan inhabitants of Siberia ſay theſe 
animals make when they walk under ground, and found that they 
were nothing but caverns, ſuch as are common in other mountainous 
countries, and are owing to the force of ſubterranean rivers and ca- 
taracts, which at laſt eat through and undermine the places where 
they paſs, ſo as to make the ground above them give way and fink 
in. This is what I found remarkable in the abovementioned letter. 
I cannot forbear adding that although the author hath left the grand 
queſtion about the origin of theſe bones undetermined, yet his obſer- 
vations ſeem to me to contribute very much to eſtabliſh the opinion 
above related, that theſe bones are the bones, and the horns, as he 
calls them, the tuſks of elephants drowned in the univerſal deluge. 
It is to be hoped that this matter will one time or other be ſet in a ity] 
clearer light, particularly after the order his late Czariſh majeſty was 
pleaſed to give to the governor general of Siberia, to ſpare no care 
nor coſt to find a whole ſkeleton of this animal and to. ſend it to- 
Tariſchow. 
Before I proceed farther I will beg leave to add one obſcrvation of 
Corn. le Brun, who in his travels through Ruſſia to the Eaſt Indies 
tells us, that in the neighbourhood of Veronitz they had found ſeve- 
ral elephants teeth on the ſurface of the ground, which no body could 
tell how they came thither; and that the Czar's opinion about them 
was that Alexander the great, when he paſſed the Tanais or Don, ad- 
vanced as far as Koſtinka a ſmall town eight werſts from thence, and 
that probably ſome of his elephants died there of which thoſe teeth 
were the remai Ne 
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No 764 of my collection is one of the grinders of an elephant 
which was likewiſe found in Northamptonſhire, for the deſcription 
whereof I ſhall again borrow the rev. Mr, Morton's own words , 
4 Northwards, ſays he, about fifty yards from this place, (where 
the abovementioned dens exertus was found) was alſo digged up 
« oneof the molares or grinder- teeth of an elephant, perhaps of the 
fame that the tuſk belonged to. The grinder whole, or however 
all the pieces of it I could find (for it was broken into three or four 
te in taking it up) being put together as they grew, Exhibit thirteen 
or fourteen parallel lamellz ; each of which extends the whole 
« length and almoſt the whole thickneſs of the tooth; and of theſe 
% for the main it is compoſed. But in a live or perfect tooth theſe 
<< lamellz do not appear ſo plainly, being in part cruſted over with 
«« a white oſſeous cruſt or integument, which in this foſſil tooth is 
«<< almoſt wholly periſhed and gone, inſomuch that the lamellæ are 


% more expoſed to view. From the root to the top in the longeſt ye 
60 part, which is near the middle of it, it is juſt ſeven inches long, tu 
Its thickneſs in the thickeſt part of the root, which is alſo near ar 


e the middle of it, is almoſt three inches, and it is a little above 
66 eight inches broad. Meaſuring it this way, we take in the whole 
pile of the lamellæ. None of the lamellæ are contiguous ; there 
<< interpoſes betwixt them a thinner plate of a whiter colour and a 
<< laxer texture. Three or four of the outmoſt at one end of the 
<< pile appear undulated at the top of the tooth, are near as broad 
«© at top as at the root, and have a blunt ending. The reſt of them 
are by degrees contracted to a point, are gradually ſhorter and 
„ ſhorter to the other extremity of the pile, and alſo bend a little 
„over one another. And each of them as it approaches the top 
« divides, as it were, into ſeveral ſmaller teeth; and with theſe the 
« lamellz of this figure terminate. The above deſcribed tooth was 
«« lodged at almoſt twelve foot depth in the earth. Above it were 
« the following ſtrata. 1. The top earth, a blackiſh, clayey foil, 
about ſixteen inches. 2. Sandy clay intermixed with pebbles, five 
«« foot. 3. A blackiſh ſand with ſmall white ſtones in it, one foot. 
6 4. Aloamy, ſofter ſort of gravel, one foot. 5. A ſharper gravel, 
about two foot. The tooth was found a foot and a half deep in 
this ſtratum of gravel. Below this fifth ſtratum there was a blue 
« clay.” It is very viſible that this grinder alſo by lying in the 
earth hath undergone the ſame alteration with the tuſk above de- 
{cribed found in Bowdon-parva field. 

Ne 119 and 120 of my catalogue are two pieces of another large 
grinder, very probably of an elephant too, turned to a very hard, 
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Ne 121 is a piece of the molaris or grinder of an elephant, where 
the undulated lamellæ are fer very cloſe to each other. 

Noe 122 is a piece of another grinder perhaps of an elephant. Ir 
hath very apparent marks of being foſſile as well as che preceding, 
and is farther remarkable for that a petrifying ſubſtance being got be- 
tween the lamellæ hath very conſiderably ſeparated and divided them 
from each other, in ſuch a manner that they appear to have been ſet 
very looſe. 

Ne 427 of my collection of Quadrupeds and their parts, is part of 
an elephant's ſkull which was found at Glouceſter after the year 1630, 
together with ſome large teeth, ſome five, others ſeven inches in com- 
pals, according to a ſhort inſcription written upon this very piece. 


g—_— 


tity of examining into the ſkeletons and parts of ſkeletons, which 
are ſhewn up and down as undeniable monuments of the exiſtence of 


nts. 
gr firſt, as many of thoſe bones and teeth which are kept and 
ſhewn about for bones and teeth of yu have been found, upon a 
more accurate inſpection, to be only the bones and teeth of elephants. 
or whales, it may from thence very probably be inferr'd that others 
alſo, which for want of a ſufficient deſcription cannot be accurately 
enough accounted for, muſt have belonged either to theſe or elſe 
ſome other large animal. Thus the fore-fin of a whale ſtripped of 
ts web and ſkin was not long ago publickly ſhewn for the bones of a 
giant's hand; and I have in my own poſſeſſion (No 1027) the vertebra 
of the loin of a large whale which was brought me from Oxfordſhire, Fig. 27. 
where I was aſſured it was found under ground, and' afterwards made 
uſe of for a ſtool to ſir on. Now if a computation had been made 
from the proportion of this vertebra to that of the other parts of the 
ſkeleton, and all had been ſuppoſed to have belonged to a man, ſuch. 
a ſkeleton would have exceeded in meaſure all: thoſe fabulous ſkele- 
tons of giants mentioned by authors. 
I cannot forbear on this occaſion to obſerve that it would be an ob- 
ect well worthy the inquiries of ingenious anatomiſts ro make a ſort 
of comparative anatomy of bones; I mean to examine with more 
accuracy than hath been hitherto done, what proportions the ſkele- 
tons and parts of ſkeletons of men and animals bear to each other, 
mth regard either to the fize, or figure, or ſtructure, or any other 
quality. This would doubtleſs lead us into many diſcoveries, and is 
otherwiſe one of thoſe things which ſeem wanting to make ana- 
tomy a ſcience ſtill more perfect and compleat. The very vertebra I: 
ſpeak of may ſerve to ſhew the uſefalneſ, of ſuch obſervations. It 
differs in many things from the vertebræ of men and land animals, as 
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do the vertebræ of whales and the fiſhes of the cetaceous kind in 
neral; and it is a very eaſy matter rodiftinguiſh them from each other, 
The body of the vertebra is conſiderably larger in proportion, and 
alſo lighter and mare porous. The tranſverſe proceſſes ariſe from 
the middle of it on each ſide. The oblique deſcending proceſſes are 
alrogether wanting; and the arch or foramen which the ſpinal mar- 
row paſſes through is made up by the ſpinal proceſs and the oblique 
aſcending ones only. The body of the vertebra is very rough and 
uneven on each end, full of ſmall holes and eminences which receive 
the holes and eminences of a round bone or plate which anſwers to 
the epiphyſis in a human vertebra, whereof there are two between 
each vertebra joined together by an- intermediate ſtrong and pretty 
thick cartilage, probably to facilitate the motion and particularly the 
flexion of theſe animals in the ſea. 

There are many ſkeletons that were from time to time found un- 
der ground, and are mentioned by the authors who ſpeak of them as 
ſkeletons of giants and undeniable monuments of their exiſtence, 
which, as I have already obſerved, I ſhould rather take to be the 
ſkeletons of elephants, whales, or ſome other huge land or ſea ani- 
mal. Of this kind ſeem to be the pretended ſkeletons of giants of 
twelve, twenty, and thirty cubits in height mentioned by Philoſtra- 
tus ©, The ſkeleton of ſix and forty cubits in height, which accord- 
ing to Pliny * was found in the cavity of a mountain in Creta upon 
the overthrowing of that mountain by an earthquake. The ſkeleton 
ſixty cubits high, which Strabo e ſays was found near Tingis (now 
Tangier) in Mauritania, and was ſuppoſed to have been the ſkeleton 
of Antæus. The ſkeleton of Pallas, as pretended, found at Rome in 
the year 1500, which was higher than the walls of that city : and 
likewiſe that which Simon Majolus ſays was found in England in the 
year 1171. Longe ante Fulgoſi ſæculum (are his words f) annis 
«« plus trecentis, anno ſcilicet 1171. in Anglia, illuvione fluminis re- 
c tecta ſunt humati olim hominis oſſa adhuc ordine compoſita: lon- 
& gitudo totius corporis inventa eſt longa ad | pris quinquaginta. 

There are others the deſcription whereof concludes more clearly 
for their having once belonged to elephants, though it could not be 
poſitively aſſerted that they did. S. Auſtin 8 diſcourſing of the exiſt- 
ence and great feats of the giants before the deluge mentions in proof 
of what he advances, that he himſelf with ſeveral others ſaw at 
Utica upon the ſea-ſhore the grinder of a man, ſo large, that if it had 
been cut into teeth of. an ordinary ſize at leaſt an hundred might have 
been made of it. Hieron. Magius h, although himſelf very much 


© In Heroigis. © Hit. nat. lib. vii. c. xvi. © Lib. xvii. 
Dierum caniculatium colloq. 11. p. 36. 
© # De civit. dei. lib. xv. c. ix. citatus per Caſſanionem & Lambecium. 
*® Miſcellaneorum lib. i. c. ii. p. 17. 
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judiced in favour of the exiſtence of giants, yet ſuſpects this tooth 
mentioned by S. Auſtin to have been rather the tooth of an elephant, 
or elſe ſome Ky creature of the ſea, than that of a man. But Lud. 
Vives in his commentaries upon that paſſage of S. Auſtin takes no- 
tice, that in the church of S. Chriſtopher at Hiſpella he was ſhewn a 
tooth bigger than his fiſt, which they pretended was one of the teeth 
of that huge ſaint, upon as good ground, no doubt, as that very large 
ſhoulder-bone, which Hieron. Magius ſays i was ſhewn in a church 
at Venice, paſſed for the ſhoulder bone of S. Chriſtopher. 

The pretended ſkeleton of a giant found near Drapani a caſtle in 
Sicily upon digging the foundation of a houſe and deſcribed by Joh. 
Boccatius k, is again not unlikely to have been the ſkeleton of a 
large elephant. For although the greateſt part of the bones, thro? 
the length of time and the force of the ſubterraneous ſteams, were ſa 
rotten that after their being expoſed to the air they fell to pieces al- 
moſt upon touching, yet three of the teeth were found entire, which 
weighed an hundred ounces, and were by the inhabitants of Drapani 
hung up in one of their churches to perpetuate the memory of this 
fact. They likewiſe found part of the ſkull capacious enough to hold 
ſome buſhels of corn, and one of the ſhank bones which was ſo large 
that upon comparing it with the ſhank bone of an ordinary man, it 
was judged that this giant, whom ſome took to be Erick, others 
Echellus, others one of the Cyclops, and again others the renowned 
Polyphemus himſelf, muſt have been two hundred cubits high; ac- 
cording to which calculation he is figured and repreſented by F. 
Kircher l as by far the largeſt of a whole gradation of giants, whom 
after this he places in the following order : _ 8 ap e * 


The giant of Strabo, whoſe ſkeleton was dug up near Tingis Tc. hieb 
in Mauritania and was found to be. Tia CY — 560 high 
Pliny's giant, found in a mountain in Creta — — 46 
The ſkeleton of Aſterius ſon of Anaftes —— — — 10 
| The ſkeleton of Oreſtes, dug up by ſpecial command of the 
oracle | — 8 7 
The giant, whoſe bones were found under a large oak not“) 
far from the convent of Reyden in the canton of Lucern Y 9 
in Swiſſerland. — — — 
62 


Goliath, as deſcribed in ſacred writ 

The caſe is ſtill leſs doubtful with regard to thoſe bones which were 
found in France in 1456, in the reign of Charles VII. by the ide of 
a river in the barony of Cruſſole (afterwards erected into a county) 
not far from Valence. Joh. Marius in lib, de Gall. illuſtrat. Cala- 
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mæus in ſuis de Biturig. comment. Fulgoſus in his Annals, and Joh. 
Caſſanio of Monſtroeuil in his treatiſe of giants =, ſeverally take 
notice of theſe bones, which were ſo large that the whole height of 
the giant to whom it was thought they belonged, and who was ſup- 
poſed to have been the giant Briatus, was conjectured to have been of 
fifteen cubits. The ſkull alone was two cubits thick, and the ſhoulder 
bone fix cubits broad. Sometime after, other bones of this kind 
were found in the ſame barony near the ſame place, part of which 
Caſſanio ſaw himſelf, and gives ſuch a particular deſcription of one of 
the teeth as leaves little room to doubt but that it was the grinder, 
and conſequently the other bones the bones of an elephant, His 
words are , «© Mirz magnitudinis dentem multi ibidem conſpexi- 
% mus, longitud ine unius pedis, pondere librarum octo; multo autem 
% oblongior quam craſſus viſus eſt, radiceſque aliquot habere quibus 
66 ine er inhærebat. Viſa eſt inſuper ea pars qua cibus terebatur, 
« aliquantulum concava, latitud ine digitorum quatuor.“ He adds 
farther that ſuch another tooth was kept at Charmes a neighbouring 
caſtle, that he meaſured the length of the place whence theſe bones 
were dug, and found it to be nine paces; that ſome time after more 
bones were diſcovered at the ſame place, and that the country all 
thereabouts was very mountainous, and ſuch as the giants in all pro- 
bability delighted to dwell and command in. I have ſeen ſome of 
theſe bones brought by a very curious French merchant from this laſt 
mentioned place, which I took to have belonged to an elephant, by 
ſome large cells between the tables of the ſkull, which are in the ſku 
of that animal. 8 

Hieron. Magius o gives an account of a very large ſkull eleven 
m in circumference, and ſome other bones probably belonging to 

at ſcull, which were dug up near Tunis in Africa by two Spaniſh 
flaves as they were ploughing in a field. He was informed of this 
matter by Melchior Guilandinus who ſaw the ſkull himſelf when he 
had the misfortune to be taken by the rovers and carried into flavery 
to that place in the year 1559. I am the more inclined to believe 
that this ſkull and bones was part of the ſkeleton of an elephant, be- 
cauſe, as 1 ſhall ſhew hereafter, a like large ſkeleton was dug up near 
the ſame place ſome time after, which by one of the teeth ſent to 
Peiresk was made out to have been the ſkeleton of an elephant. 

I now come to thoſe bones, teeth and tusks, (or horns, as ſome call 
them) which are, mentioned by authors to have been dug up in divers 
parts of the world, and have been made out by them, or do other- 


wiſe appear by their deſcription and figures, indiſputably to belong to 
the elephant. | 


Joh. Gorop. Becanus Þ, notwithſtanding he lived in an age when 


* Pap. 57, & ſeq. Pag. 62. © Miſcellan. lib. i. cap. ii. pag. 19. 6. 
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the ſtories of giants were very much credited and had found their ad- 
vocates even among perſons eminent for their learning and judgment, 
yet ventured to aſſert that the tooth _ and ſhewn at Antwerp (as 
the tooth of that unmerciful giant whoſe defeat, brought about as 
they pretended by Brabo a ſon of Julius Cæſar and king of the Ar- 
cadians, was fabulouſly reputed to have given occaſion to the building 
of that caſtle and city) was nothing but the grinder of an elephant. 
However diſpleaſing this aſſertion might be, as Goropius farther adds, 
to thoſe who are delighted with ſuch idle and ridiculous ſtories, yet to 
the judicious it will appear the leſs ſurprizing, on account of what 
paſſed not long before he wrote this book, when the almoſt entire 
ſkeletons of two elephants, with the grinders and likewiſe the dentes 
exerti or tusks, were found near Wielworda (Vilvorden) as they were 
digging a canal from Bruſſels to the river Rupel, to defend that town 
and country from the incurfions of thoſe of Mechlen. Goropius con- 
jectures that theſe elephants had been brought thither by the Romans, 
at the time either of the emperor Galien or Poſthumus. 

A very large ſkeleton, likewife of a giant as pretended, was dug 
up near Tunis in Africa about the year 1630, whereof one Tho. 
d' Arcos who was then at that place ſent an account together with one 
of the teeth to the learned Peiresk. The ſkull was ſo large that it 
contained eight Meilleroles (a meaſure of wine in Provence) or one 
modius, as Gaſſendus calls it 4, or a pint and a half Paris meaſure. 
Sometime after a live elephant having been ſhewn at Toulon, Peiresk 
ordered that he ſhould be brought to- his country ſeat on 8 
take that opportunity to examine the teeth of the creature, the im- 
preſſions whereof he cauſed to be taken in wax, and thereby found 
that the pretended giant's tooth ſent him from Tunis was only the 
__ of an elephant. This is the ſecond large ſkeleton dug up near 

unis in Africa, and it appearing plainly by the tooth ſent to Peiresk 
that it was the ſkeleton of an elephant, it may from thence very pro- 
bably be conjectured, ſome other circumſtances concurring, that the 
other alſo which Guilandinus ſaw there muſt have been rather of an 
elephant than of a giant. 

Tho. Bartholin * mentions the grinder or maxillar- tooth of an ele- 
_ which was dug up in Iſland and ſent to him by Pet. Reſenius. 
t was turned. to a perfect ſtony ſubſtance like flint, as was alſos the 
tusk of a Roſmarus dug up in the ſame iſland. 

A large tooth, which by its ſhape appears plainly to be the grinder 
of an elephant, is deſcribed and Rgured by Eee * who had it 
out of the emperor's library, though he could not be informed where 
it was found or how it got thither. It weighed twenty eight ounces, 


* Gaſſend. in vita Peiresk. lib. iv. an. 1632. 
Act. medic. & philoſ. Hafn, tom, I. obſ. xlvi. pag. 83. 
* Bibliota, Cæſar. Vindob. lib. vi, pag. 311. = 
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and was commonly taken to be the tooth of a giant. Anton. de 
Pozzis, chief phy ſician to the emperor, in a letter to Lambecius : af. 
firms it to be an elephant's tooth, and conjectures that it was dug u 
at Baden, about four miles from Vienna, where but a few years be. 
fore he wrote this letter they had found alſo the os tibiz and the os fe. 
moris of an elephant. 

Another tooth, probably of an elephant too, is deſcribed and 
figured by Lambecius u, who had it out of the emperor's library. 
It weighed twenty three ounces, and was found in the year 1644 at 
Krembs in the lower Auſtria, as they were increaſing the fortificati. 
ons of that place. 

The year following when the Swedes came to beſiege the town of 
Krembs, a whole ſkeleton of a giant, as was pretended, was found at 
the top of a neighbouring mountain near an old tower. The be. 
ſiegers in their intrenchments there being very much incommoded b 
the water that came down from the mountains, dug a ditch three or 
four fathoms deep to lead it another way. In digging this ditch they 
found the ſkeleton aforeſaid, which was very much admired for its 
unuſual ſize. Many of the bones, chiefly thoſe of the head, fell to 

ieces upon being expoſed to the air, others were broke by the care- 
leflneſs of the workmen ; ſome eſcaped entire and were ſent to learned 
men in Poland and Sweden. Among theſe was a ſhoulder. bone with 
an acetabulum in it large enough to hold a canon ball. The head, 
with regard to its bulk, was compared to a round table, and the 
bones of the arms (or forelegs) as thick as a man of an ordinary ſize; 


One of the grinders weighing five pounds was given to the Jeſuits at 


Krembs: another is figured by Happelius * to whom I am indebted 
for this account, and it appears plainly by the figure of it that it is 
an elephant's tooth. It weighed four pounds three ounces Nuremberg, 
weight. 

Again, in Lambecius his Bibliotheca Cæſarea Vindobonenſis v, are 
two figures and the deſcription of a very large elephant's tooth which 
weighed 4 2 pounds. It was ſent. from Conſtantinople to Vienna in 
1678, and offered to be ſold to the emperor for two thouſand rixdol- 
lars, having been before for its unuſual ſize and pretended great anti- 
quity valued at ten thouſand rixdollars. They gave out that it was 
ound near Jeruſalem, in a ſpatious ſubterranean cavern, in the grave 
of a giant which had the following inſcription upon it in the Chaldaic 
language and characters; Here lies the giant OG” ; whence it was 


. conjectured to have been the tooth of Og king of Baſan, who was 


defeated by Moſes and who «+ only remained of the remnants of gi- 
*« ants; Whoſe bedſtead was of iron, nine cubits was the length 
« thereof, and four cubits the breadth of it, after the cubit of a 


Ib. Ib. vi. pag. 315. „Ib. lib. vi. pag. 313. 
* Relp!, curioſ. tom. iv. pag. 47. 48. Lib. vi. p. 652. 
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« man*,” As the whole ſtory looked very like an impoſition, the 
emperor — that the tooth ſhould be ſent back again to Con- 
ſtantinople. 

Hieron. Ambr. Langenmantel, a member of the imperial academ 
of ſciences, inſerted into the Ephemerides of that academy * an abſtract 
of a letter to himſelf from Joh. Ciampini in Rome concerning ſome 
very large bones, to wit the ſhank bone, the ſhoulder bone, and five 
vertebræ, among which was one of the vertebra of the neck, which 
were dug up near Vitorchiani in the biſhoprick of Viterbo in the year 
1687. They weighed altogether upwards of a hundred and eighty 
Roman pounds, and having been compared with other ſuch bones in 
ſeveral collections at Rome, particularly the Chiſian one, they = 
peared to be by far the largeſt. Moſt people took them to be the 
bones of a giant, but Ciampini and ſome others taking them, with 
more probability, for the bones of an elephant or ſome other large 
animal, and knowing that there was in the Medicean collection at 
Florence a compleat ſkeleton of an elephant, they procured a. copy 
of it, and found. upon compariſon the abovementioned bones ſo ex- 
actly to correſpond with it as to leave no room to doubt but that they 
had been part of an elephant's ſkeleton. 

The ſkeleron of an elephant which was dug up in a ſand-pit near 
Tonna ia Thuringen in 1695 is one of the moſt curious, and alſo the 
moſt compleat in its kind, foraſmuch as they found the whole head, 
with four grinders, and the two dentes exerti or tusks, the bones of 
the fore and hind-legs, one of the ſhoulder bones, the back bones, 
with the ribs, and ſeveral of the vertebræ of the neck. But the 
whole hath been fo accurately deſcribed by Wil. Erneſt. Tentzelius, 
biſtoriogra pher to the dukes of Saxony, in a letter to the learned 
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to oblige the Royal Society with ſome pieces of the bones of this ele- 
phant, with part of the ſkull wherein appeared its cells, ſome of the 
grinders and part of the dentes exerti; all which being produced at a 
meeting of the Royal Society were found exactly agreeable to his 
deſcription and ordered to be carefully preſerved in their repoſitory. 
From the ſurface of the ground down to the place where theſe bones 
were found, the diſpoſition of the ſtrata or layers was as follows: a 
black ſoil four foot deep, gravel two foot and a half, the middle 
whercof was made up of oſteocolla and ſtones to the depth of two 
foot, oſteocolla and ſtones half a foot, a ſandy clay ſix foot, with 
about two inches of oſteocolla in the middle, oſteocolla and pebbles 
one foot, gravel ſix foot, a white and fine ſand the depth whereof was 
unknown, and in this the bones were found. v 


Deut. ch. ili. ver. = ® Decur, ii, annus vii. . 1688; obſ. ccxxxiv. pag. 446. 
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In Marſili's Danubius, vol. II. where he treats of the antiquities he 
obſerved along this river, there is mention made of ſeveral bones ard 
teeth of elephants which that inquiſitive nobleman met. with in Hun. 
gary and Tranſylvania, and which are now in his valuable collection 
of natural and artificial curioſities at Bologna. According to the beſt 
information the people of whom he had them could give him they 
were found in rivers, lakes and pools. One of the vertebræ, a grin. 
der, and a conſiderable part of the dens exertus or tusk were found 
in the lake or pool of Hiulca. Two fragments of the os tibiz a little 
corroded on the inſide were taken out of a pool near Fogheras in 
Tranſylvania, once the ſeat of the princes of that country; and the 
whole lower jaw with two grinders yet ſticking in it he had from 
fome fiſhermen who found it in the ſtanding waters by the river Tibiſ. 
cus, a little above die Romerskantz or the Roman fort. All theſ: 
the author cauſed to be figured as big as the life. I have above re. 
lated the opinion of Goropius about the antiquity of thoſe two ele. 
phants the ſkeletons whereof were found near Vilvorden, which he 
traces no higher than the time of the Romans and their expeditions 
into thoſe countries, particularly under Galien and Poſthumus. 
Count Marſili is of the ſame opinion with regard to thoſe bones and 


teeth found by him in Tranſylvania, He takes notice that whoſoever | 


is acquainted with the vaſt uſe the Romans made of elephants in their 
military expeditions ought not to be ſurpriſed that there are bones 
and teeth found of them in thoſe northern countries, where otherwiſe 
there cannot have been any; and he urges as a farther proof of this 
aſſertion that they are found in pools and lakes, it having been the 
euſtom of the Romans to throw the carcaſſes of dead elephants into 
the water, as it is ſtill practiſed to this day with the carcaſſes of 
horſes and other beaſts, to prevent the diſtempers and other inconve- 
niencies which their putrefaction might otherwiſe occaſion. On the 
other hand there are many arguments taken from the largeneſs of the 
beaſts, the ſkeletons whereof are thus found under ground, which 
ſometimes far exceeds any that was or could have been brought alive 
into Europe, from the condition they are found in and from the par. 
ticular diſpoſition of the ſtrata above the places where they are found; 
whereby it appears almoſt to a demonſtration that they muſt be of 
much greater antiquity, and that they cannot have been buried at the 
Places where they are found, or brought thither any otherwiſe but 
by the force of the waters of an univerſal deluge. To inſiſt only 
upon one of theſe arguments: if the ſkeletons of elephants which are 
thus found under ground and at conſiderable depths too, had been 
buried there either by the Romans or any other nation, the ſtrata 
above them muſt neceſſarily have been broke through and. altered 
whereas on the contrary ſeveral obſervations inform us that they wer: 
found entire; whence it evidently. appears that what is found under: 
neath muſt have been lodged there, if not before, at leaſt at the very 

; tim? 
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time when theſe ſtrata were formed ; conſequently long before the 
Romans. But there is another argument which ſeems to me to bear 
very hard againſt the conjeftures of Goropius and Count Marſili. 
Tentzelius hath already mentioned it, and it is urged from the great 
value of ivory at all times and particularly among the Romans, which 
appears by many paſſages in antient authors; as for inſtance by a 
yery remarkable one in N who takes notice that among the 
valuable preſents which the Ethiopians were obliged to make to the 
kings of Perſia by way of a tribute, there were twenty large teeth 
unqueſtionably the dentes exerti) of elephants, and then adds, 
« Tanta ebori auctoritas erat.” Now it is to be preſumed that the 
Romans would not have neglected to take away the teeth and parti- 
cularly the dentes exerti of dead elephants, before they flung their 
carcaſſes into the water; whereas there hath ſcarce been any ſkeleton, 
or any part of the ſkeleton of an elephant dug up any where, but the 
teeth were found along with them, and even among thoſe figured by 
Count Marſili there are three grinders and a conſiderable part of one 
of the dentes exerti. 

Dr. Rob. Plot < ſays that he was preſented by W. Leveſon Gower 
of Trentham Eſq; with the lower jaw of ſome animal with large teeth 
ſticking in it dug up in a marle-pit in his ground, and which upon 
compariſon he found exactly agreeable to the lower jaw of the ele- 
phant's ſkull in Mr. Aſhmole's muſeum at Oxford. 

In the muſeum of the Royal Society there are two foſſil bones of 
elephants: one was given by Sir Tho. Brown of Norwich, the other 
was brought from Syria for the os tibiæ of a giant, but Dr. Grew 4 
proves by an exact computation that it can never have been the os 
tibiæ of a human skeleton, by being full twenty times as thick, and 
but three times as long. It is an Engliſh yard and half a foot long, 
and hath a foot in circumference where it is thinneſt, Dr. Grew ob 
ſerves that by the figure it appears to have belonged to the leg and 
not to the thigh, and he conjectures the whole elephant to have been 
about five yards high. 

Before I diſmiſs this ſubject I muſt beg leave to mention a few 
more, Geſſner © takes notice that he was preſented by a Poliſh noble- 
man with a tooth four times as large as that which he figured under 
the title of Hippopotamus in his book de Aquatilibus. It was found 
under ground as they were digging for the foundation of a houſe, to- 
gether with a very large horn as they called it, which many took to 
be an unicorn's horn, but wrongly, as Geſſner thought, becauſe of 
its being too thick and too crooked. It is very probable that this 
pretended horn was the dens exertus of an elephant. The ſame au- 
thor mentions a ſubterraneous cavern near Elbingeroda, wherein were 
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found the bones and teeth of men and animals ſo large that it wa 
ſcarce credible that ever any of that bulky ſize ſhould have exiſted. 

The grinder of an 2 petrified is kept in the king of Den. 
mark's cabinet at Copenhagen, as appears by the catalogue f, but 
there is no mention made how it came thither or where it was found. 

They ſhew in the ſame collection a large thigh bone, which weighs 
about twenty Daniſh pounds and is above three foot in length 8. It i: 
ſo old, according to the author of the catalogue, that it is almof 
become ſtony. The ſame author takes notice of another large bone 
then in the colleCtion of Otho Sperling, which weighed twenty five 

ounds and was four foot long. It was, as Sperling told him, foung 
in the year 1643 at Bruges in Flanders near the publick priſon, in 
preſence of Bern. de Arauda and Sperling's father, who ſaw the whole 
skeleton there, which was of twenty yards of Brabant in length. 

A piece of ivory was dug up in a field on the river Viſtula about 
ſix miles from Warſaw, which having been ſhewn at Dantzick to 
Gabriel Rzaczynski author of the Natural hiſtory of Poland, it 
ſeemed to him to be the dens exertus of an elephant Þ, 

In the notes upon the laſt edition of Dr. Herman's Cynoſura me- 
dica, publiſhed by Dr. Boecler of Straſburg i under the title of Uni. 
cornu foſſile, there is mention made of a remarkable piece of foſſil 
ivory, or rather of an elephant's tooth in the hands of Jacques Sam- 
ſon de Rathſamhauſen de Ehenweyer an Alfatian nobleman. It was 
found in the Rhine upon one of his eſtates near Nonneville, and was 
three Paris foot three inches and a half long : it had near a foot at 
the baſis in circumference where thickeſt, and about eight inches and 
a half at the other extremity. It was filled within with a ſort of 
marle but the outward ſurface was ſtony in ſome places, and bony in 
others. The bony part ſcrap'd, or burnt, ſmell'd like ivory. The 
ſcrapings boiled made a fort of gelly. The author of the notes adds, 
that they find foſſil ivory in ſeveral parts of Europe, particularly in 
the Schwartzwald (Sylva Hercynia) in Moravia, in Saxony, and near 
Canſtad in the dutchy of Wirtemberg. 


Worms found XI. 1 Here ſend you a deſcription of ſome worms found in the kid. 


in the kidneys 
of wolves. By 
Theod. Klein. 
To Sir Hans 


neys of wolves, to which we commonly give the name of vi- 


pers. They were ſent to me from Sewaldia in E. Pruſſia. 


Fig. 30 exhibits a female worm found in the kidney of a ſhe 


Sloane, Bart. wolf. 


1. 413. p. 269. 
Mar. Ce. 
1730. 

Fig. 30. 31. 


Fig. 31 is the kidney of a wolf reſembling a bag, on account of 
the almoſt entire conſumption of its parenchyma. It contained eight 


worms, ſome of a yellowiſh, others of a blood colour ; two of which 
were females, ſix males. 
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The females were more than twice as long and as thick as the males. 
They were furniſhed with three very viſible holes; viz. the mouth, 
the anus and the vulva ; the laſt of which is ſeen under the belly about 
an inch and half from the mouth a, 5, c. 

The membranous skin was marked with annular fibres, and ſeven 
or eight cheſnut-coloured lines d, running the whole length of the 
worm. The skin being cut a limpid humour iſſued forth, and then 
appeared the tranſverſal fibres interlaid on every ſide with the viſcera, 
and all round about inſerted into the skin in the interſt ices of the 
velicles aſtermentioned, and at the ſame time the viſcera * 
which the ſole parts deſtin'd for nutrition and generation ſeem to 
make up. 


The alimentary paſſage is compoſed of two canals, one whereof 


Fig. 32. 


þ, b. which begins at the mouth and is about two inches long, ſmooth, Fig. 33+ 


fleſhy, whitiſh, and endowed with thick coats, ſerves for receiving 
nouriſhment. As this duct proceeds with equal thickneſs, it is once 
reflected and retorted before it enters the other c, c, c, d. which is of a 
dark brown colour, much broader and tenderer than the firſt, flatted, 
membranous, covered with very fine coats, wrinkled like a ſwathing 
cloth, then runs into tranſverſal and winding fibres, and extends in a 
ſtrait line to the anus. The inner coat of this canal ſeemed ſomewhat 
rough, and as it were ſtrewed with duſt. The contained liquor was 
perfectly fluid, and of a faint ſooty colour. 

The organs of generation we found thus. Near the anus was fixed 
to the skin the end of a whitiſh tender veſſel, which thence proceeded 
ſtrait to the beginning of the alimentary canal, where reflefting to- 
wards its origin, and again reſuming its firſt way, after being con- 
torted and implicated in many and various windings and curves, wi- 
dens and ſtraitens here and there, until at length becoming more and 
more capacious it forms a little bag, for which a whitiſh, fine, ſmooth 
canal, about an inch long, covered with pretty thick coats piercing 
through the skin an inch and half from the mouth, prepares an out- 


let, marked under the belly with a caruncle (fig. 32 c. fig. 34 and Fig. 34, 35· 


35 b.) This little canal may be not improperly called the oviduct 
or vagina. 

The colour of theſe parts is not every where the ſame ; for of 
whitiſh at the beginning 1n the progreſs it inſenſibly becomes darker : 
and at length where the veſſel becomes larger, and eſpecially where 
it ſtretches forth into the bag it is of a cheſnut colour. And as far 
as this cheſnut colour continues, the veſſel is thick ſtuffed with myri- 
ads of eggs, and therefore may be called the ovary. 

The eggs, whoſe number is incredible, ſeen with the naked eye re- 
ſemble a magma of a brown colour; but viewed through thoſe mi- 
croſcopes which in the Engliſh apparatus bear the ſecond and third 
number, they are of the figure marked à and 6, 
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Fig. 38. 
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The ſurface of the inner ſkin which incloſed the abdominal con. 


tents was all beſet with ſmall whitiſh bladders of different figure; 


and bulks, pouring out a lymph upon tearing them. Theſe were in 
the females. 

Though the integument of the male be marked with annular fibres, 
and as many cheſnut-coloured lines as that of the female throughout 
its whole length, yet his external ſhape differs from that of the fe. 
male. Firſt, becauſe he is much leſs. Secondly, becauſe the third 
hole, viz. that under the belly, is wanting in the male. Thirdly, 


| becauſe the anus of the male is furrounded with a thick cartilaginoy; 


membrane of near an orbicular figure, about a line broad, externally 
convex, internally concave; on the middle of which appears a tu- 


| bercle divided by a fine ſlit, which lets out the excrements and a very 


ſmall capillary proceſs x. 

The cavity of the belly contained a limpid humour, the tranſverſa] 
fibres, the alimentary canals, and ſpermatic veſlek. 

The alimentary paſſages had the fame fituation and ſtructure as in 
the female; the anterior canal was of a whitiſh colour, the poſterior 
or wrinkled one of a pale brown. 

The ſpermatic veſſels were very white and ſlender, yielding when 
wounded a milky humour. They are divided into two ſmall branches 
hanging out of a vermicular proceſs (ſcarce an inch long) which lies 
in the belly, in that place where the alimentary canals are joined to- 
gether, and leans on the ſide of the wrinkled canal by the help of the 
tranſverſal fibres. Theſe branches in their progreſs creeping above 
and below the canal of the aliments, are very often reflected, intorted 
and folded; one at length freed from its windings, ſtretches away 
ſtrait towards the anus into which it is inferted in the ſhape of : 
pretty Riff veſſel; but the other at the ſide of the wrinkled canal be. 


ing preſſed, collected, and equally inflected, almoſt through its whok 


extent, by the tranſverſal fibres, ends in the oppoſite fide, by an ex. 
tremity pendulous in the belly not far from the anus. 

The inner coat of the skin, juſt as in the females, is all covered 
with ſmall whitiſh bladders turgid with lymph, but leſs in proportion 
to the leſſer bulk of the worm. 

We found under the wrinkled canal a certain whitiſh duct marked 
with the letters þ, ö, ö, firmly connected to the aforeſaid inteſtin by it 
fineſt part; but whoſe outlet or origin the tendernefs of the inteſti 
and fineneſs of the duct hindred us from tracing with exactitude. 


Theſe worms are here repreſented in their natural bigneſs. 
Fig. 32. the ſhape of a female worm; a, the mouth of the worm; 


b, the anus; c, the vulva; d, the cheſnut-coloured lines running 
along the worm's length. 


Fig 
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1. Fig. 33 a, the worm's mouth; ö, the alimentary canal, which is 
es MW white, carnous, &c. c, the alimentary canal, which is brown and 
in W fatted, and whoſe extremity is in the anus; d, the place where the 
canals join; e, e, e, the tranſverſal fibres; f, the anus. 
es, Fig. 34 and 35 a, the worm's mouth, 5, l, the firſt alimentary ca- 
ut nal; c. c, the latter alimentary canal; d, the place where theſe two 
fe- MW canals cohere ; e, e, e, the tranſverſal fibres ; /, , f, the white veſicles 
rd WM wrgid with lymph, with which all the inner {kin is thick beſet ; g, the 
ly, W anus ; b, the vagina; 5, the oviduct; i, the outlet of the vagina, or 
us Wl the vulva; E, &, the ovary filled with innumerable eggs; I, i, the pre- 
% WM paring veſſels. 
tu- Fig. 36. the eggs viewed through a microſcope ; a, through the 
ry W microſcope, Ne 3; 5, through the microſcope, Ne 2. 
Fig. 37. a male worm; a, the mouth of the worm; ö, b, the whi- 
ral tin alimentary canal 3 c, c, the wrinkled canal of the aliments 
s the vermicular proceſs of the ſpermatic veſſels; e, e, a branch of 
n BF the ſpermatic veſſels along the ſide of the inteſtin, compreſſed by the 
rior Wi tranſverſal fibres, and infſected through its whole extent in an uniform 
manner; f, f, f, the windings and turnings of the ſpermatic veſſels; 
hen WF x, g, the tranſverſal fibres; b, the cartilaginous membrane ſurround- 
ing the anus; i, the ſmall lit in its middle; x, the very fine capillary 
lies proceſs; n, n, the ſmall bladders covering the ſkin. 
to- Fig. 38. a male worm inverted and di about the anus, in or- 
the der to ſee with eaſe the duct lying under the alimentary canal; a, the 
wrinkled alimentary canal z 6, the whitiſh duct under the wrinkled ca- 
ried WHY nal; c, the ſpermatic veſſels. be 8 F 1 
Fig. 39. a, the vermicular s of the ſpermatic veſſels; 6, b, the pig. 
— 4 the ſpermartic veſſels freed from their windings ; c, c, the * 
ame branches diſſected. 


XII. T Milan I found a viper-catcher who ſeldom was without Oger 

ſixty or more vipers alive kept together in a room open at upon viper. 

the top; he had them from all parts of Italy, and fold them dead or — Dr. 5 J. 

alive according to the uſes they were deſigned for. Having got one 2 — 

lay a female viper big with young, he gave me notice to ſee her ma- Mek "A 

nage her prey; whereupon we catched ſome mice, and throwing them 1723. 
in one at a time, amongſt all that number of vipers (which were ra- 
ther above ſixty) there was none of them that in the leaſt concerned 
himſelf about the mouſe, till the pregnant female viper and the mouſe 
interchanged eyes; whereupon the mouſe ſtartled, but the viper raiſed 
her head and turned her neck into a perfect bow, the mouth open, 
the tongue playing, the eyes all on fire, and the tail erect, The 
orm; mouſe ſoon ſeemed recovered of his fright, would take a turn or two 
nni's and ſormetirnes more pretty briskly round che viper, and giving now 
and then & ſqueak run with a * deal of ſwiftne(s into the chops cr 
2 e 
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the viper, where it gradually ſunk down the gullet. All this while the 
viper never ſtirred out of its place, bur lay in a ring. 

It is to be obſerved that no viper will feed when confined except a 
female viper impregnated. 

The ſame I ſaw at Bruſſels, where a ſoldier had catched a large yi. 
per big with young. The houſe where I and ſome of my compani. 
ons lodged was near the fiſh-market, where my landlord had a ſow, 
and five ſmall pigs of nine or ten days old. One of the pigs we cau- 
ſed to be bit by the viper in the tail, and in four minutes time chop- 
ped off the tail, the pig appearing to be ſick and — and the 
remaining part of the tail being ſwelled ; but I believe the bleeding 
faved it, for the next morning it was well — The ſame happened 
to another pig which we had _=_ bit in the fore foot, and ſtaying ſeven 
minutes after the bite cut off his leg about two inches above the bite. 
After theſe two we took the other three, and had them bit in ſever] 

laces, whereof two died that night, and the third recovered, we 
aving given it about five or ſix minutes afterwards ten grains of 
emetic tartar, | 

This I tried afterwards upon dogs bit by vipers, and I found that 
they all recovered upon the emetic tartar. | 


An account of XIII. 1. JD Oth men and beaſts are more afraid of the rattle-ſnake 


than of any other ſnakes; and while the common ſnake 
avoids a man, this will never turn out of the way. 
There are three ſorts or kinds of them diſtinguiſhed by their co- 


March lour, viz, a yellowiſh green, a deep aſh colour, and a black ſattin. 


The eye of this creature has ſomething ſo ſingular and terrible, 
that there is no looking ſtedfaſtly on him; one is apt almoſt to think 
they are poſſeſt by ſome demon. 

A l creeps with his head cloſe to the ground, and is very 
flow in moving, ſo that a man may eaſily get out of his way, His 
leaping and jumping to do. miſchief is no more than extending or 
uncoiling himſelf; for they don't remove their whole body as other 
creatures do when they leap ; ſo that a man is in no danger of them 
if his diſtance be more than their length; neither can they do any 
harm when they are in their ordinary motion, until they firſt coil and 
then extend or uncoil themſelves, but both theſe are done in a mo- 
ment's time. | 

When a rattle-ſnake reſts or ſleeps he is coiled, and they are ob- 
ſerved to be exceeding ſleepy. 

Our people at firſt took the noiſe this creature makes to be owing 
to ſome little bones or hard looſe kernels lodged in their tails ; but 
ſoon diſcovered their miſtake, and found the tail to be compoſed of 
Joints that lap over one another ſomewhat like that of a lobſter ; and 


the ſtriking them one upon . ALE NG WE Uh 
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rible to man and beaſt. The fierceſt noiſe' is obſerved to be in clear 


fir weather, for when it is rainy 
reaſon the Indians don't care to travel in the woods in a time of rain, 
for fear of being among theſe ſnakes before they are aware. One 
other circumſtance of their rattling has been obſerved, to wit, that 
if a ſingle ſnake be ſurprized and rattles, and there happen to be others 
near him, they all take the alarm and rattle in like manner. 

dare not anſwer for the truth of every ſtory I have heard of their 
charming or power of faſcination ; but yet I am abundantly fatisfied 
from many witneſſes both Engliſh and Indian, that a rattleſnake will 
charm ſquirrels and birds from a tree into his mouth. A man of un- 
doubted probity ſometime ſince told me, that as he was in the woods 
he obſerved a ſquirrel in great diſtreſs, dancing from one bough to 
another and making a lamentable noiſe, till at laſt he came down the 
tree and ran behind a log : the perſon going to ſee what was become 
of him, ſpied a great ſnake that had ſwallowed him. And I am the 
rather confirmed in this relation, becauſe my own brother being in 
the woods opened one of theſe ſnakes, and found two ſtript ſquirrels. 
in his belly, and both of them head foremoſt. When they charm 
they make a hoarſe noiſe with their mouths and a ſoft rattle with their 
tails, the eye at the ſame time fixed on the prey. 

Their general food conſiſts of toads, frogs, crickets, graſshoppers. 
and other inſects, but principally of ground mice; and the rattleſnake 
again ſerves for food to bears, and even our hogs will eat them with- 
out harm. | 

They are viviparous, and bring forth generally about twelve, and. 
in the month of June. A friend of mine in the country who had taken 
pains to diſcover the nature and manner of the generation of the. 
rattleſnake, gave me the following account: About the middle of 
May, the time when the rattle-ſnakes firſt come abroad, he took and 
opened one of them, and in the matrix found twelve ſmall globes as 
big as a common marble, in colour like the yolk of an egg; in three 
or four days more he took and opened another, and then plainly per- 
ceived a white ſpeck in the centre of the yellow globe; in three or 
four days more he diſſected a third, — diſcovered the head of a 
nake; and in a few days after that, three quarters of a ſnake was 
formed and lying round in a coil. In the latter end of June he kil- 
kd an old one, and took out perfect live ſnakes. of. ſix inches long. 
In September, when the old ones take their young in and carry them 
to their dens, they are not quite a foot long. They couple in Auguſt 

and are then moſt dangerous. 

I cannot ſay what other ſerpents or poiſonous creatures may do, 
but I am. ſatisfied the rattle-ſnake does not traject his poiſon ; and 

that unleſs the ſkin be firſt broke or an inciſion made with his teeth 


us renom. ag. do . my friend affured me that he Tan 


make none at all ; for which 
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made an experiment of it in this manner: he took the breech of his 
gun and ſet it upon four or five of them, and after they had bit ir 
and left ſeveral drops of their poiſon he with his hand wiped it off 
without any harm. 

Our people have ſeveral remedies for the ſting of a rattle-ſnake , 
among others that which is much made uſe of is a root they call 
blood-root ; I ſuppoſe fo named from the colour of the root and the 
juice which is red like blood. It grows in great abundance in our 
woods; they bruiſe the root and bind it above the place that is bit to 
prevent the poiſon's going farther, at the ſame time ſcarifying the 
place aſfected; ſome of the root is alſo boiled, and the perſon poiſoned 
drinks the water. | ; 

They are generally from three to five foot long and do not com- 
monly exceed twenty rattles ; and yet I have it atteſted by a man of 
credit, that he killed a rattle-ſnake ſome years ſince that had between 
ſeventy and eighty rattles, with a ſprinkling of grey hairs like briſtles 
over his body; he was full five foot and an half long, and as big as 
the calf of a man's leg. 

They ſhed or throw off their ſkins every year, ſometime in the 
month of June, and turn it inſide out when they throw it off. It has 
allo been obſerved that the ſkin covers not only the body but the 
head and eyes. 

They generally den among the rocks in great numbers together ; 
the time of their retiring is about the middle of September, and they 
don't come abroad till the middle of May, when our hunters watch 
them as they come out a ſunning and kill them by hundreds. 


Experiments XIII. 2. MI 10 1720. in S. Carolina having got a fine health- 
-_ the - ful rattle-ſnake about four foot long, I perſuaded three 
i tbe Or four gentlemen and one Mr. Kidwell a ſurgeon co aſſiſt me in 
rattle-ſnake. making fome experiments on the effects of its poiſon. 

By Capt. Hall We got three cur-dogs, the biggeſt not larger than a common 
to Sir Hans harrier, and the leaſt about the bigneſs of the largeſt fiz'd lap-dog, 


Sloane Bart. all ſmooth haired. 


ih” The ſnake being tied and pinned down to a graſs-plat, we took 
1727. the largeſt of them which was a white one, and having tied a chord 


round his neck ſo that it ſnould not ſttangle him, another perſon 
held one end while I held the other; the length was not more than 
four yards each way from the dog. 

Immediately on our bringing the dog over the ſnake, the ſnake 
raiſed himſelf near two foot and bit the dog as he was jumping; the 
dog yelpt, by which I perceived he was bitten; and upon it I pulled 
him to me as faſt as I could, and perceived his eyes fixt, his tongue 
between his teeth which were cloſed, his lips ſo drawn up as to leave 
has teeth and gums bare: in ſhorr, he was quite dead in @ quarter of a 
| minute; 
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minute; but one perſon (beſide my ſelf) was of opinion it was in 
half that time, We could not ſee where the dog was bitten nor an 
blood: upon which we ordered ſome hot water to ſcald the hair off, 
when we could find but one puncture between his fore-leg and his 
breaſt, which looked of a bluiſh green a little round it. 

Half an hour after the firſt bite we took a ſecond dog which was 
ſomewhat leſs, of a liver-colour, and in like manner brought him 
over the ſnake which in a very little time bit his ear fo that we all ſaw 
it; he yelpt very much and ſoon ſhewed the ſigns of being very ſick, 
holding that ear that was bit uppermoſt. He reeled and ſtaggered 
about for ſome time; then he fell down and ſtruggled as if convul- 
ſed, and two or three times got up wagging his tail though lowly, 
and attempting to follow a negro-boy who uſed ro make much of 
him, We put him into a cloſet, and ordered the boy to look after 
him, 

About an hour after the ſecond was birten we took. the third dog 
in like manner: the ſnake bit him on the right ſide of the belly about 
two inches behind the long ribs ; for we ſaw he had drawn blood there. 
The dog at firſt, I mean for about a minute, ſeemed not to be hurt; 
ſo we let him go, being one we could get again when we pleaſed, For 
that day we put up the ſnake, imagining his poiſon was very near if 
not quite expended, | 

In a little time after, which was juſt two hours after the ſecond 
dog was bit, the boy told us he was dead. 

About an hour after I perſuaded Mr. Kidwell to open him, and 1 
was in no ſmall haſte to examine the heart where I perſuaded my ſelf 
| ſhould diſcover ſomething extraordinary; but could not perceive 
any remarkable difference \ Armen that and many others I had ſeen 
where there was no Poiſon in the caſe. Mr. Kidwell laid the 
ſkull, and was of opinion that the brain was more red and ſwoln 
than any he had ever ſeen ; and he told me a little while after that the 
blood turned very black. | | 

For that day we heard no more of the third dog which was bitten ; 
but the next morning the woman who owned him came to me com- 
plaining of my cruelty for killing her dog. She did not know when 
he died, but faid ſhe faw him at ſeven that _—__ which was about 
three hours after he was bit; and that he was ſo fick he could ſcarce 
wag his tail. None of theſe dogs were ſwoln before they died. 

n the 14th we got two dogs both as big as common bull-dogs. 
The firſt dog, which he bit on the infide of his left thigh, died in 
half a minute exactly, in the opinion of two gentlemen who kept 
their watches in their hands all the while: there were two very ſmall 
punctures in his thigh which looked livid though no blood was drawn. 
This dog did not fwell for four hours after he was dead. I faw him 
and orde red him to be buried. | 
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can't ſay where. The cat was very ſick and we put her up in a cho. 
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The ſecond dog was bit about an hour after the firſt on the out. 
fide of his thigh, where we perceived the blood at two places: he ſoon 
ſicken'd, and died in four minutes. 

We thought his poiſon was not ſpent ; ſo we got a cat (for ws 
could get no more dogs) which he bit about an hour after though | 


ſet : by ſome means ſhe was let out in leſs than an hour and a halt 
after ſhe was bitten. The next morning early ſhe was found dea 
in the garden and much ſwoln; ſo that no body cared to examine gr 
ſearch where ſhe was bit. 

About a quarter of an hour after he had bitten the cat he bir ; 
hen twice: the hen ſeemed very ſick and drooping, and could not or 
did not fly up to her uſual place of rooſt among the reſt that night; 
but the next day ſhe ſeemed very well and continued ſo till evening, 
when I ordered her to be killed and her feathers ſcalded off: there 
were two punctures in her thigh and a ſcratch on her breaſt over the 
craw, all which look'd livid. 

About a week after having got a large bull-frog we brought that 
over him as uſual : he bit it with much force ; ſo that he ſeemed to 
faſten for a ſmall ſpace, The frog died in two minutes or there- 
abouts. In leſs than a quarter of an hour he bit a chicken which 
was hatcht the February before, that died in three minutes; I can't 
ſay where it was bit, and I was at a loſs to try any further experi- 
ments for a long time for want of proper ſubjects. Dogs and cats 
were not to be had ; for the good women whoſe dogs had been killed 
exclaimed ſo much that I durſt not meddle with one afterwards. 

About the middle of June I took him outaccording to cuſtom, and 
having got a common black ſnake not of the viper-kind, about two 
and ahalf or near three foot long, in good health, juſt raken ; I pu 
chem both together and irritated them ſo that they bit each other, 
and I perceived the black ſnake had drawn blood of the rattle-ſnake 
before I took them aſunder. 

In leſs than eight minutes the black ſnake was dead, and I could 
not perceive the rattle-ſnake at all the worſe or ſick. 

June 30 I took him out to try whether if he bit himſelf it would 
not prove mortal to him. I hang'd him ſo that he was not above 
half his length on the ground; and with two needles at the end of x 
ſtick, one to prick and the other to ſcratch, irritated him ſo much 
chat he ſoon bit himſelf, after having attempted to bite the ſtick 
many times. I then let him down, and he was quite dead in 
eight minutes or thereabouts, but am ſure it did not exceed twelve 
minutes. | | | | 

A gentleman perſuaded me to cut the ſnake in five pieces which he 
gave to a hog, the head part firſt, in ſight of many of us. The hog 
cat up all the ſnake, and ten or twelve days afterwards I ſaw the ſame 
hog alive and in health, 


4 | This 


Char. I. the poiſon of the Rattle-ſnake. . 49 
This was no more than Thad ſeen before but doubted they had taken 
ſome other ſnake for a rattle-ſnake: for being at the houſe of Charles 
Hart Eſq; they ſhewed me a ſnake which a negro had killed juſt be- 
ſore, While I was looking on, a ſo came and eat it up very greedily, 
tho! the negro endeavoured to hinder her. I never heard ſhe was ſick 
for it, and about ten days after | ſaw her in very good health. I have 

heard fifty relations of the ſame kind, and am told that thoſe ho 

which feed in the marſhes will run after the common ſort of water- 
ſnakes and will feed on them greedily: and in Maryland about two 
years ago I ſaw a hog eat up the head of a rattle-ſnake juſt cut off, while 
ic was gaſping very dreadfully ; and I was told it was a common thing 
ind would do them no harm. 7 12 ; 
June 10, 1723, a gentleman who practiſes phyſic at Charles, town ſent 
05 to let me know he had got a fine rattle - ſnake which had been taken not 
above four days, about three foot and a half long, and that he deſigned 
he to try whether he could fave ſome of the dogs after thefnake had bit 
them. He provided a quantity of Vemice-treacle or mithridate, I can't 
* poſitively ſay whether, which he divided into two potions each about 
f tuo ounces; to one of them he put a large quantity of diaphoretic an- 
timony. The firſt dog was bit on the inſide of the thigh, and died in 


8 about half a minute, ſo that we could not get the potion down his 
1 throat ſoon enough to expect it could have any effect. Above an hour 


ifter, the ſecond dog was bit and had two punctures in the'fleſhy part 
_ of the inſide of his left fore-leg, which bled more than any I had ſeen 
les before: we immediately forced down his throat the preparation with 
antimony. He ſoon grew very ſick and ſttove to vomit, bur I tk ink 
ad brought up very little if any ching; he frothed avithe mouth and bit 
d che graſs which he champed as if he were mad; and indeed we were 
\ Aefraid of him. We therefore put him into a room till next morning 
P where I ſaw him as I thought recovered: we threw him ſome food which 
* he eat, ſo we let him out and he went home. About a month after his 
hair came off and his maſter killed him becauſe, as he told me, he look - 
& like a leprous perſon; I never heard this dog ſwelled. The third dog 
vas a ſhaggy ſpaniel which he bit about an hour and'a quarter after” 
the ſecond, on the foremoſt part of his right ſhoulder; as we perceived 
by the blood. The dog ſcemed to bite at the place himſelf and was 
very ſick for about two or three hours; but without any application 
he recovered, and I never heard he was ſick afterwards. Of Curt 
XIII. r was placed in my hands on purpoſe to make 74 priſonous 
1 futh experiments with it as might inform mankind of the apparatus / 
ymptoms which attend its bite; and the appearances in the dead bo- 2 7 ene 
dies of ſuch animals as have been bit by it. It is only by this method fra 5 — 
and a number of facts faithfully ſtated and compared together, that poiſon. By 
we may hope to diſcover the manner of the — operating, and J. Ranby E. 
perhaps ſome remedy to relieve perſons bit by it. The anatomy of the 2; 401.9. 377. 
attle-ſhake having been ſo accurately deſcribed by the late Dr. Tyſon, nn. 
Vor. VI. PaRx III. H very 
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Fig. 42. 
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very little more can be added to his account; I ſhall therefore only 
take notice of the inſtruments of its poiſon, ſome of which are diffe. 
rent from what that celebrated anatomiſt obſerved. Removing then 
the common integuments of the head, the muſcles that raiſe the poi- 
ſonous fangs appear; the firſt of which ariſes with a ſhort fleſhy be- 
ginning from the upper edge of the lower jaw near the articulation of 
one of thoſe bones which Dr. Tyſon calls maxillarum dilatatores A, 
and ſends a few carnous fibres to the fide of the cranium ; then be. 
comes tendinous and ſo marches to its inſertion in the outſide of the 
bone which receives the poiſonous fang, fig. 41. Diſplacing this muſcle 
there appeared a gland, fig. 40. B, about the bigneſs of a ſmall pea, 
which I take to be one of the maxillary glands for the following rea- 
ſons: firſt, the ſtructure of the parts and its diſtance from the fang 
make it unlikely to be deſigned for ſeparating the poiſonous fluid, but 
rather a ſaliva to moiſten the aliment in order to make it paſs the 
ceſophagus with eaſe, the ſtomach of thoſe animals being bur 
ſeal] and the gullet conſiderably larger ; not without ſome analogy 
to the ingluvies or crop of granivorous _ where the food ſtops 
for ſome time and is moiſtened, before it js capable of deſcending 
into the ſtomach. Secondly, theſe parts are ſo contrived, that on 
opening the. mouth to receive the prey (at which time ſuch a fluid is 
moſt wanted) the muſcle abovementioned preſſing on the gland pro- 
mores the diſcharge of irs contents into the mouth. The duct of this 
gland ſeems to open between the upper lip and the jaw, but as the 
excretory ducts of ſo ſmall a gland are rarely to be ſeen with certain 


ty, I won't pretend exactly to determine its aperture. Under this 


nd lies another muſcle ſmaller than the former, which ariſes and is 


_ Inſerted near it fig. 40. C, theſe two muſcles draw the bone fig. 40.D, 


in which the poiſonous fang is fixed a little outwards and upwards, 
Between the laſt deſcribed muſcle and gland paſſes a nerve to the up- 
per part of the bone which receives the tooth [30 40. E, and fig. 41. B, 
and it is probable that this nerve has been taken for the excretory du& 
of the gland beforementioned. Oneging the mouth two ſmall eminen- 
cies appear in the forepart on the inſide of the upper jaw, being a 
membrane raiſed by the fangs and drawn over them like the mouth of 
a purſe fig. 42. A, B, fig. 4x. C. This membrane is thick and 
ſtrong, and placed in a microſcope appears to have a number of 
glands, ſome of which are even viſible to the naked eye. In a com- 
mon viper I obſerved one on each ſide the fang. Theſe membranes 
prevent the involuntary diſcharge of the poiſon out of the fangs 
(which in my opinion are the only repoſitories of that fluid) into the 
mouth, as alſo the killing with the fangs thoſe little animals on which 
they ſometimes feed. Putting back this membrane the fatal fangs appear, 
which on firſt view ſeemed to be only one on each ſide, till ſearching 
further there appeared four more; the firſt and largeſt is fixed in a 


bone which is articulatedto the forepart of the upper jaw fig. * 
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Cr. I. with the quick effetts of its poiſon. | 
The four others are faſtened in and covered with ſtrong tendinous 
membranes, and lie as it were one over another fig. 41. A. fig. 42. C. 
and E. Theſe teeth are crooked and bent in this form |, eſpecially the 


firſt, and have each two perforations the one on the upper part, the 
other at the lower part of its convex ſide; which laſt comes quite to 
the point and reſembles the ſloping cut of a pen. The upper perfo- 


8 t 


ration fig. 43. A. I imagine receives the poiſon, the other tranſmits it Fig. 43. 


into the wound fig. 43 B. All theſe fangs are tubular, the largeſt 
of which contained a {mall quantity of a tranſparent fluid of a light 
yellowiſh colour, which on putting the ſnake into ſpirit of wine 
changed to a beautiful red; the fangs of the common vipers which I 
have examined had the lower perforation nearer the middle ; freein 
the mouth of the membrane, a muſcle appears about the fide of the 
frſt deſcribed above, which ariſes from the middle of the maxillarum 
dilatatores fig. 42. D. D. and is inſerted on the under ſize of the largeſt 
tooth; for the force required to pull down the fang being leſs than to 
raiſe it, fewer muſcles are required. This animal was in my cuſtody 
about a month, during which time he bit three dogs and a cat; the 
two firſt were bit at the college of Phyſicians, and of theſe the firſt 
died about two minutes after the bite, and the moment he was bit 
he grew con vulſed and loſt the uſe of his limbs. The wounds were 
exceeding ſmall and between the pe&oral muſcles. Upon opening the 
dog, the fein and membrana adipoſa for the breadth of a crown were livid 
about the wound, as if from a violent blow. The ſecond dog had the ſame 
ſymptoms with the firſt, but lived near a quarter of an hour and had 
bloody ſtools. Three days after, I carried the ſnake to bite another dog 
and cat. This dog was larger than either of the two former, and havin 
been bit at the extremity of the noſe he was immediately affected, howl- 
ed, ſhook, fell down and foamed at the mouth; and in about ten mi- 
nutes diſcharged his excrements involuntarily tinged with blood : he 
died in about two hours. The next day I opened the body and ob- 
ſerved the abdominal contents very much inflamed, eſpecially the ſto- 
mach and inteſtines, which appeared nearly equal to the fineſt injection, 
and contained a mucous matter, moſtly blood, and the fine villous coat 
which is ſo viſible in theſe animals was entirely deſtroyed. Abour an hour 
before he was bit he had a plentiful meal of coarſe beef, af which there 
was not the leaſt appearance. Opening the thorax, the pleura and 
other membranes looked as if injected ; the heart was turgid with blood, 
as were alſo its veſſels. The veſſels of the membranes of the brain made 
2 moſt beautiful figure from the quantity of blood contained in them, 
as did likewiſe the blood-veſſels of the nerves; there was a ſmall quan- 
tity of water between the two hemiſpheres. The blood contained in 
the heart and its veſſels was an even maſs about the conſiſtence of 
cream, The cat lived about five hours, and had upon opening nearly 
the ſame appearances, : | l 
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__ BY He could not give an exact deſcription of the animal, having inſtam? 


aſſiſted nature to throw off the 


The following curious paper is extracted from a book entitled, Hiſtoire 
_. naturelle de la Cochinelle juſtifice par des documents authentiques, 
Amſterdam 1729. = 

The natural XV. 1. AY pute ariſing betwixt the author (Melchior de la Ruuſ. 
hiftoryof coc bi- C cher) and a friend, concerning the ſubſtance of cochineal, 
— Dr. the one maintaining it to be a ſmall animal, the other the fruit or 
nb boy my 264. grain of a plant, the author took the pains to procure from Antiquera 
March cc. in N. Spain, where there is the greateſt traffic for it, the atteſtations up- 
1730. on oath of eight perſons immediately employed in propagating and 
managing it for many years. Theſe ſhew, 1. that they are ſmall 

animals with a beak, eyes, feet and claws z that they creep, climb, 

ſeek their food, and bring forth young, not changing their ſpecies as 
filk-worms,. but producing their like, which are not larger than nits, 

but when come to maturity reſemble in ſize and figure a dog's ticke. 

Thus far is certain, but their manner of generating is doubtful, tho 

it is commonly believed by thoſe who cultivate them, that they arc 
impregnated by a ſmall butterfly bred upon the nopal, the plant up- 

on which they live. 2. After winter, when theſe little animals can 

bear the open air, and thoſe which they have kept in their houſes are 

ev: ſo large as ſoon to produce. young ones, they put twelve or 

ourteen together into. a paſtle, or little neſt made of fine ſoft hay, 

ſtraw, moſs of trees, or the down which immediately invelopes the 

cocoa nut. Theſe paſt les they place upon the plants of the nopal, or 

prickly Indian fig (which they take care to cultivate for this purpoſe) 

and in two, three or four days, theſe animals bring forth a great 

number of young ones; ſoon after which the mothers die. In the 

mean while the young ones coming out of the neſts climb up the nopal, 

fix themſelves to it, and ſuck its juice, which is their only nouriſh- 

ment, but don't eat the plant; and for this reaſon they always ſeek 

thoſe parts of it that are greeneſt and fulleſt of juice, taking care at 

the ſame time to place themſelves on the parts moſt ſheltered from the 


wind 
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wind and weather. During this time, whilſt they are growing up and 
decome pregnant, great care is taken that no vermin incommode 
them, as alſo to keep them clean and diſengage them from certain 
threads like cobwebs that grow upon the nopal, to defend them from 
too much heat or cold, from the rain and winds, becauſe the fine 
cochineals are very tender: neverthelefs the wild cochineals ſtand all 
theſe inconveniencies; but then they are ſo gritty, of fo ill a ſmell, 
and of ſuch little value, that they ought not to be mixed with the fine. 
. In regard to the gathering of the cochineal : the firſt is of the mo- 
thers, which having brought forth their young have died in the neſts. 
Three or four months after this, as the ſeaſon permits, when the young 
ones are become ſufficiently large and are in a ſtate to bring forth 
oung in their turn, or have produced ſome few, the Indians care- 
fully gacher them off the nopals with a little ſtick, having ſome hair 
fixed to it in the nature of a yu Theſe animals being collected 
in this manner, and afterwards killed by hot water or fire, this is cal- 
ed the ſecond gathering, or rather the firſt of the young ones that 
have been nouriſhed and raiſed in the open air. Three or four months 
after this they gather the ſecond brood of thoſe that have been born upon 
the nopal, which being become big have brought forth already ſome 
young ones. This they do much in the ſame manner as before, only 
now they take off the plant a me many young ones with their mo- 
thers, which makes this ſort of cochineal be called granilla, from the 
number of ſmall ones found in it. In the mean time they keep a number 
of theſe young ones altve upon the nopals, which they pluck up or 
cut, and lock up in their houſes to nouriſh them during the rainy ſeaſon. 
Laſtly, Theſe being grown large, they put them into the ality and 
proceed in the manner above expreſſed in the ſecond article. So that 
for the moſt part they make three gatherings in a year. 4. As to the 
manner of killing the cochineal: this is commonly done two ways, 
either in hot water or in tamaſcales, which are little ovens made for 
that purpoſe, tho” ſome kill them by roaſting them upon comales, 
which are flat ſtoves with fire underneath made uſe of by the Indian 
vomen to bake their maiz bread. Theſe three different methods give 
the cochineal three different colours. The firſt renders them of a brown 
red; the hot water making them loſe the white colour with which they 
are covered when alive. The ſecond makes them of an aſh-colour and 
marbled, or jaſpered ; both upon account of the natural white with 
which they are covered, and the red and tranſparent colour of the co- 
chineal ic. The third ſort becomes black, as if it had been burnt. 
Of the old ones which died after dropping their young, four pounds 
preduce but one, when dried; but three pounds only of the living, 
which have been carefully taken off the nopals, being killed and dried 
produce as much. 
This is the ſubſtance of what I can colle& from the atteſtations, &c. 
hich the author has printed and annexcd at length; not only becauſe 


they 
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they contain many particulars unknown hitherto, but that the curious 
may be aſſured of a thing which has been known but very ſuperficially 
even by thoſe who have embraced the opinion that the cochineals were 
really little animals. And that there may be always a ſtanding eyi. 
dence to evince the truth of theſe facts, he has thought fit to depoſite 
the original atteſtations confirmed by the certificates of three magi- 
ſtrates and three public notaries, among the regiſters of the royal 
ciety, by the hands of Mr. Eaft a member of our body. 

The natural XV. 2. HIS account is extracted from the Hiſtoria naturalis 

e, 4 1 T cocci radicum tinctorii publiſhed by J. P. Breynius. 

— By Dr. He calls it radicum, becauſe it is chiefly found adhering to the roots 

R. M. Maſſey. of the polygonum cocciferum, | Koſmaczek Polonis C. B. This he 

2. 421. 5. 216. takes to be the Polygonum Germanicum, incanum, flore majore pe- 

O4. Se. 1731. renni Raii. The Coccus, he ſays, is found ſometimes ſingle, ſome. 
times even forty adhering to one plant, from the ſize of a poppy-ſeed 
to that of a white pepper-corn. Ir is roundiſh, ſmooth, and of a pur. 
ple violet colour, and in a thin cuticle incloſes a blood- red ſuccus: 
one half or more of it is covered with a rough, dark-brown cruſt, by 
which it adheres to the roots. The countrymen gather it about mid. 

ſummer, and dry it with a flow fire in earthen platters. He expoſed 
ſeveral to the ſun in open glaſſes, and found that by the 24th of Jul 
every one had excluded a ſmall worm with ſix feet. That part which 
ſeemed to be the head had two ſhort carnoſe antennæ; for he could not 
rceive with glaſſes any thing like either mouth or eyes. On the back 
— th- ways were two ſulci, which were more or leſs viſible according 
to its different motions. Its feet ſeemed armed with claws, the firſt 
pair ſtronger and darker than the reſt, The whole was of an obſolete 
urple colour, and had ſeveral briftles of a brown grey, After ten or 
ourteen days they lay in a ſtate of reſt, and ſoon became covered with 
an exceeding white and fine lanuginoſe ſubſtance ; in which condition 
they continued five oreight days longer, and then laid their eggs, fifty, 
one hundred or more a- piece; which to the naked eye appeared but li 
ſo many red oblongiſh points, but with glaſſes looked like ants eggs, 
almoſt tranſparent, with a diluted blood-red content. Theſe eggs 
being again expoſed in the ſun about Bartholomew-tide, in a month 
ſome vermiculi were excluded, which in the microſcope appeared to 
be hexapods of a purpliſh hue, with two antennæ at their head, and 
two greyiſh briſtles at their tails, ſcarce viſible except upon black 
paper. He pa theſe laſt excluded vermiculi fix themſelves to the 
. Toots of the polygonum, where by ſome way or other they imbibe 
O/ervatien from the plant their blood. red ſuccus ſo uſeful in dying. 
on waſps and 


the difference XVI. IN July 1723. being on the top of the chappel in Windſor 


of their ſexes. caſtle, I obſerved many waſps frequenting ſome. pieces of 
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imagined they came thither to gnaw the wood and carry it away 
1 Pulld their neſts ; the artifice of which | have taken notice of 
in my Phyſ. Theol. k. But having caught ſome of them, and 
amongſt the reſt a large queen-waſp, I began to be more ſtrict 


in my obſervations, and on July 6. I obſerved a cluſter of only 


three waſps cloſely N each other; one of which was a large 
ſemale, the other two of a leſſer ſort. This more excited my cu- 
tioſity: and ſoon after I found eight or ten of them cloſely hangin 
together, and divers other ſuch parcels. In the midſt of all which 
was conſtantly a queen-waſp, and only one; the reſt being always 
15 different ſort from either the queen or the common waſps ; 
ich gave me a ſuſpicion of their being male and female. And 
therefore examining another company of them with greater ſtrict- 
nes, I found the queen-waſp in coitu with one of the other waſps, 
and ſo cloſely joined tail to tail that it was ſome time before they 
were parted, After this I caught all the waſps I could, but ſaw 
none of the common labouring waſps among them ; but all were for 
the moſt part males with now and then a queen or female, and ſhe 
rally in coitu. 

From this hiſtory of my obſervations it appears, that there are 
three ſorts of waſps 3 the queens or females; the kings or males; 
and the common Jabouring waſps 3 each of them very diſtinct. 
The queen or female-waſp (by many called the king-waſp) is 
much longer and larger than any of the reſt, The males are leſs 
than the queens, but as much longer and larger than the common 
waſps, as the queen is longer and larger than theſe. Theſe males alſo 
haye no ſtings, which the queens and common waſpsall have. And theſe 
are thoſe which Moufet faith authors call 'Ax&rez5 and take to be 
females, although he is of another opinion, imagining all waſps to 
have ſtings, becauſe when he examined a waſp's neſt at Ham in 
1587, he found none without a ſting. But I wonder how that 
curious enquirer miſſed of theſe e male-waſps. Surely he 
was too haſty in his examination, and not being aware of the dif- 
ference, he thought the males (which are but few in number to 
the labouring waſps) were the ſame and had ſtings as well as the 
reſt, or elſe he made his enquiry at a time when perhaps the 
males had deſerted the neſt, which probably they may do, as the 
male or drone-bees are forced to do; or elſe the year 1587 might 
produce fewer waſps, at leaſt fewer male-waſps, than 1723 did, 
which was obſerved to have a greater . of waſp-neſts 
than hath been known in many years. In all the neſts that I 
ſearched I conſtantly found male-waſps, many or few, according 
to the ſize of the neſt and the number of waſps. The part of 
the neſt where theſe males are bred, or at leaſt where I gene- 
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rally found them, was chiefly the two uppermoſt partings between 
the combs, but one. 

Another thing by which the males may be known from other 
waſps is their antennz, or horns; which are longer and larger 
than either thoſe of the queen, or the common waſps; and with 
them they ſeem in running to feel more than the others do. Bur 
the chief difference is in their parts of generation, which 'are quite 
different from other waſps. I diſſected them with all care, and ſhall 
deſcribe them as wel] az I can. 

If the alvus be preſſed, an horny or ſhell-like part will be 
thruſt out, of a ſhining black colour, which conſiſts of two parts 
ſomewhat reſembling the caſtagnets uſed in dancing ; at the ex. 
treme part of each of which grows an hook ſomewhat like choſe 
of the ear-wig's tail, but much leſs; in the middle between theſe 
hooks appear three parts, the middlemoſt of which is a ftif 


brown tube very curiouſly made, with the forepart like a ſpoon 


or ladle, and the other end (within the body) neatly branched and 
braced to each fide within the two ſhells 2 A lit- 
tle above which branching is a @vwuriy or ſwelling, like that of a 
dog's pizzle, and perhaps for the ſame uſe, if this tube is (as! 
imagine) the penis of the waſp. On each fide this penis lies 1 
ſtiff part branched at the top with ſomewhat like hairs, giving 


them the reſemblance of bruſhes : at the bottom of which are two 


curious black cells, with an opening on one fide like that of the 
concha veneris, ſmall whitiſh hairs growing on one edge thereof. What 


the uſe of theſe two bruſh-like members may be I know not, 


unleſs to ſtrengthen or direct the penis in coitu, or provoke 
therein: Behind all theſe parts farther in the, body lies a long 
contorted white veſſel; which at firſt I took to be the real penis, 
penetrating the ladle-like tube I ſpake of. But upon farther exa- 
mination I rather take it to be the ſpermatic veſſel. The uſe of 
the two little hooks at the end of the uropygium or ſhells I judge 
is to catch hold of the female's podex, and to direct and affiſt the 
penetration of the penis in coitu. As for the parts of generation 
in the female waſps, nothing was to be ſeen ſo remarkable as 
in the male; but they are very like what we ſee in the com- 
mon labouring waſps: indeed, by the moſt accurate obſervations 
I could make with my microſcopes, I could not perceive any 
difference at all. For which reaſon I ſuppoſe it is that molt 
of the writers upon waſps and bees are very confuſed and wa- 
vering about the ſexes of theſe two tribes of inſets. It would 
be endleſs to cite the authors and their opinions, eſpecially con. 
cerning the bee- tribe. Swammerdam!, as he was one of the firſt 


! Swam. Hiſt. inſect. p. 92, 
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that rejected equivocal generation, ſo was he one of the moſt judici- 
ous writers of inſects; and his opinion I think is the juſteſt, viz. 
That of bees there are three ſorts, „1. Rex, aut verids regina, ſi- 
« quidem ſequioris ſexiis eſt. 2. Fuci, qui maſculi proprie ſunt, 
« 4, Apes operariæ, quarum ſexum diſtinguere non poſſumus, cam 
« jn iis nec maſculas nec fœminas partes obſervemus : quæ perbelle 
« diſtinguuntur in fucis ſeu regibus, & reginis quz tralatitio errore 
« reges ſolent ſalutari. In reginis certe invenimus ovarium apud in- 
« comparabilem illum anatomum Joh. van Horne, 

As for what 1s related by antient authors, or by our more numerous 
moderns, concerning the production of waſps out of horſes, or bees 
out of oxen or young bullocks ; as alſo of their polity, their empe- 


tors, kings, dukes, and common ſubjects, their exact diſcipline and 


juſtice, their ſtri& temperance and other virtues, with a deal more of 
ſuch like ſtuff; this is ſo very whimſical, that ir is not worth while to 
take any farther notice of it, But there is a ſtory. ſeriouſly told by 
Moufet ® that deſerves our obſervation: That << in the year 1582, be- 
« ing on the higheſt ridges of the Cartmel-hills (1 ſuppoſe in Lan- 
« caſhire) he ſaw among the rocks two ſpecies of waſps deſperately 
« fighting: that they differed only in magnitude ; that the larger 
« truſted to their ſtrength ; and the leſs to their numbers, there 
being ſix of the leſs engaged againſt only one of the larger ſize, 
and that the battle was not in the air but among the graſs, 
and laſted for ſome hours in the hotteſt ſun, not being at an 
«end in two or three hours ſpace.” The cauſe of this engage- 
ment Moufet thinks was, that the great waſps are wont to rob the 
leſs of their honey and young, or do them ſome other ſuch like miſ- 
chicf; and the leſs being very revengeful and naturally full of courage 
did outbrave even Mars himſelf in aſſaulting their enemy. But this 
engagement I take to be ſuch another as that which I have given the 
lor of, namely under the conduct of Venus, not of Mars. And 
3s there is no doubt to be made of its being ſuch, and that the en- 
gagement ſeen by Moufet was on the higheſt tops of Cartmel (in 
ſummis Cartmeli montium jugis) as that I ſaw was on the very top 
of our chapel ; it may deſerve obſervation whether the waſps ever 
copulate in lower places obvious to diſturbance and every one's 
eye, or only on ſuch eminencies where they can be more out of ſight, 
and conſequently in greater ſafety: and if at any time they ſhould be 
found in copulation, they may all with ſafety be ſeized with the na- 
ked hand, provided it can be ſecured againſt the queen-waſp, which 
ic the only one in the company that is provided with a ſting. 

I ſhall conclude theſe obſervations with an experiment of Moufet's : 
* If you take a waſp by the feet and ſuffer her to buz, thoſe waſps 
* which have no ſtings will fly to her, but none that have ſtings, 


Which ſome, he ſays, uſe as an argument to prove that ſome waſps 
$ = Moufet Theat. Inſect. I. 1. c. 8. 
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« ar6 males, ſome females.” This experiment I was minded to 
with 4 queen - waſp more eſpecially, not knowing but that waſps, par. 
ticularly the males, might be as fond of their queens as the bees are 
of theirs, who will not forſake them but will live and die with them, 
But 1 did not find it to ſucceed ſo among the waſps. For although | 
put Tome queeni-waſps and others alſo near the entrance of ſome large 
waſp-neſts, yet I did not ſee any flock near them, only now and 
then one of the common waſps for a little while. Bur indeed the 
r which I confined, were weak and did not buz long 48 
ult 12 
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alſo che time of copulation was probably paſt, it being Aug 
When I tried the experiment. 


Of the Scars. XVII. X FAY 16. 1724. as I ſtood in my ſtudy I happened to hear 
h _— M what is commonly called the Bea aneh. very near 
Dearh-warch.' We as 1 thought. This brought into my mind what I had formerly 
By Mr. Hugh read in the Phil. + Tranſ. Ne 245. of the Scarabæus Gateatus Pulſator 
Stackhouſe. n. deſcribed by Mr. Ben. Allen. While I was thinking upon the ac- 
5755 £32 count there given, I fancied I heard the beatings ſomew hat ſtronger 
1724. han before, which encouraged me to ſearch after it; I thereupon re. 
4000 II. P.1I. moved to another part of the room, and ſoon diſcovered that J had 
C. VI. 5. 29. paſs'd the place where it was; I placed myſelf therefore about the 
middle diſtance, where though the beatings were not fo frequent as 

before, yet I found I was ſomewhat nearer them, and fancied it was 

over my head toward the ceiling of the room; upon this J got upon 

a chair that had a ſedge bottom, but then I could hear no beatings at 

all. I then ſtept down from the chair, and after I had ſtood ſtil 

for ſome time, the beatings began again; this made me conjecture 

that they might be about the chair, and that my ſtanding upon it 

might prevent them. Upon inclining my head down toward thi 

chair I found I was ſtill nearer and nearer to the ſound, and at la 

placing my ear cloſe to the ſedge bottom I difcovered that it was ſtill 

rther towards the ground: upon that I turned the chair's bottom 

upwards, but heard no beatings for a conſiderable time after; at 

length they began again, and as I caſt a diligent eye over the bottom 

of the chair, I happened at laſt luckily to perceive the inſect beating, 

I was very much pleaſed with the diſcovery, and ſtood viewing it beat 

for ſome time; afterwards I called up others to ſee it beat, which they 

did with admiratian. The manner of its beating was thus. It lifted 

up itſelf upon its hinder legs, and ſomewhat extending or rather in- 

clining its neck, beat down its face upon the ſedge with great force 

and agility; the ſedge upon which I found it, was bared of its out. 

ward coat for about the length of half an inch; the inſect ſtood upon 

the inward bulbous part and beat upon the outward coat, as | i 

had been working it off as it went; the impreſſions of its ſtrokes 

were very vilible, the coat of rs, being depreſs'd where it had 

heaten, for about the compaſs of a filver penny. Whether it * 
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for exerciſe or food I cannot ſay ; but very probably it might be for 
the latter; and I am rather inclined to think ſo, becauſe there were 
ſeveral places upon the ſedge where it had been at work, and where, 
is likely, it might have been a ſojourner for ſome days. 

As to what the ingenious Mr. Derham of Upminſter has obſerv'd, 
Phil. + Tranſ. Ne 271. that the beatings are a fort of prelude for + Vol. V. 
copulation, I could not diſcover that this beetle had any other of the F. I. C. I. 
ame ſpecies near it; and therefore I am inclined to think that it beat 9 i. 
for the preparation of its food, at this time at leaſt, whatever it might 
do at other times for pleaſure. The deſcription Mr. Allen gives of 
the inſect referred to above, as far as I can find by this (which I took 
from the chair and put into a box) is very true: 'tis about a quarter 
of an inch in length, of a dark dirty colour, having a — galea 
or helmet over its head, which it draws up under it when quiet; ſo 
that this galea is, when the inſect reſts, a very notable defence againſt 
ſuch falls as are frequent in rotten and decayed places, where pro- 
bably this inſect is very much converſant, The ſecond day after I 
took it I opened the box wherein it was and ſet it in the ſun: the in- 
ſet was ſoon very briſk, and crept backwards and forwards along 
the pieces of ſedge and rotten wood that I had put with it into the 
box, till at length getting to the end of one of pieces it immedi- 
ately ſtruck out its wings, and was juſt going to take its farewel 
but having the lid of the box ready in my hand I ſhaded it over, and 
it ſoon drew in its wings and was very quiet. I could not before per- 
ceive, though I had the uſe of a tolerable good glaſs, any the leaſt 
ſign of a fiſſure upon its back; and for that reaſon did greatly que- 
ſton whether it had any wings or not, till I ſet it in the ſun, The 
head of the inſect appears to be of a very fine contexture, as it is 
ſeen when it creeps about and ſtretcheth it forward; but when it is 
drawn up under its galea it ſeems to be covered with a membrane 
thick ſer with fine hairs. It lived with me about a fortnight, but I 
could never perceive that it beat, after it was confined in the box. 


XVIII. „Hs ſeparated the muſcles of the abdomen, which in 4 e/rich 
this ſubject were only two oblique pair, we obſerved 4##:d. By 
between their tendons, which were very ſtrong, and the peritonæum, — 86. 
which was exceeding thin, a thick layer of ſevous fat, whole office, , 223. am. 
conſidering the ſmallneſs of the . and the few adipoſe veſicles c. 1523. 
of the —— with the thinneſs of the peritonmum, might pro- 
bably be to ſupply the part both of epiploon and meſentery in other 
animals, as to lubricating the inteſt ines. 
There were in our ſubject two diſtinct ventricles, contrary to the 
obſervation of the Royal Academy at Paris. The firſt, and in its 
natural ſituation, the lower, which the members of the ſaid academy 
call the craw and ſuppoſe to be only a dilatation of the ceſophagus, 
was conſiderably larger than the 2 and uppermoſt . 
2 : eſides 
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An Oftrich diſſected. Paxr Ill. 
beſides that it had ſtrong muſcular fibres both circular and longity. 
dinal: the duodenum comes immediately out of the ſecond ventricle, 
Both ventricles were diſtended beyond their uſual form, and filled 
up with ſo many things of different kinds, as ſtones, bones, ſticks, 

rain, and other food, that it was almoſt impoſſible for them to per. 
form their office of digeſtion, which very likely was one of the chief 


' cauſes of the animal's ſickneſs and death; and really the contents of 


both ſeemed to have undergone but very little or no alteration. The 
epiploon partly covered the firſt ventricle, but was no ways propor- 
tionable to the ſize of the animal. 

The ſpleen was faſtened by a membrane to the right ſide of the 
—— ventricle, and was very ſmall conſidering the ſize of the 
animal. 

The glands of the meſentery were hardly viſible, but the veins and 
arteries very conſpicuous. 

The cæcums in our ſubject were near three foot in length, the dun- 
meter one inch eight lines; they were faſtened to the ileum, and not 
to the colon as the gentlemen of the Royal Academy aſſert. 

To their deſcription of the kidneys I have nothing to add, except 
that the two ureters lay upon their ſurface as they do in other birds, 
and that their different branches coming from all the parts of the 
kidney, of which the ſuperior was very conſpicuous, entered the kic- 


. ney about its middle and formed there a very large pelvis. 


The liver was in one cavity with the heart, of which it covered 
near one half; it had no gall bladder, and but one ductus biliarius 
inſerted into the duodenum about: two inches below the pylorus, 
which ſeemed to have an immediate communication. with the vena 
potter, becauſe by blowing into it this latter was alſo diſtended. The 
eart and liver were ſeparated from the inteſtines by a membranous 
diaphragm. 
Both heart and liver were ſuſpended by one common mediaſtinum 
by the help of its ſeveral membranes, and eight ſtrong muſcles on 
each fide ariſing from the upper part of the ribs, going from thence 
over the lungs and ending in a very ſtrong tendinous membrane, 
which is inſerted into the ſpina dorſi. A 

The liquor contained in the pericardium was ſmall in quantity and 
perfectly tranſparent. 1. | | £5, 04 ide 

The lungs lay under the diaphragm and its muſcles in a deep ca- 
vity formed by the five true ribs. They were pretty thick about the 
middle, and exceeding thin and ſharp towards the extremities. 

In viewing the eye externally it ſomewhat reſembled the human 
eye, except that it was leſs convex, with a free and moveable upper 
eye-lid, with eye-laſhes as moſt terreſtrial animals have, beſides a 
runica nictitans as in other birds. Beſides the ſeven muſcles of the eye as 
they are in brutes, it had two more, one ariſing from the forepart of the 
{clerotica, which ſoon formed a ſmall tendon obliquely ſurrounding the 
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optic nerve, and then joined to another muſcle which ariſes oppoſite 
to the former, from which the tendon continues its way and is in- 
ſerted in the tunica nictitans. The aqueous humour we found in 

ter quantity than is common. The cryſtalline was of an uniform 
ubſtance, but leſs convex on the inſide than without, The vitreous 
was ſmall in quantity, conſidering the largeneſs of the eye ; the 
choroides was entirely black, without that variety of colours at its 
bottom which is common to moſt brutes. The forepart of the ſcle- 
rotica, where it is annexed to the cornea, was bony, conſiſting of 
ffreen bony ſcales joined one to another ſo as to make one circular 
bone round the cornea. 

For a more particular deſcription I refer to the anatomical accounts 
given by the Royal Academy at Paris in their Natural hiſtory of 
_— and by Valliſneri profeſſor at Padua, in his Notomia del 
Struthio. 

Fig. 44. ſhews the upper part of the thorax, the ſternum being g. 
removed, with the hearc Rad Heer and neighbouring parts in han * 
natura! ſituation. 

A A. the membranous diaphragm, in which are obſerved ſeveral 
diſtinct cavities. | 

4 4 a. The ligament that ſuſpends the diaphragm. 

bb. The — 5 Ro. 

1 The heart. CC. The two lobes of the liver immediately above 
the heart. 

cc, The brachial artery. 

d. The vein. 

e e. Vena cava. 

. A gland on the brachial artery. 

gg. Part of the aſpera arteria. 

b b. Part of the ceſophagus. | 

ii, Two muſcles ariſing from the ſternum, and inſerted into the 
aſperaarteria. 


Fig. 45. the inferior part of the thorax, the heart and liver being Fig. 45. 


removed. | 
W The lower part of the diaphragm immediately covering 

e lungs. 1 

BB, &c. Eight ſtrong fleſhy muſcles ariſing from the ribs, and 
inſerted into the diaphragm, forming a cavity for the heart and liver. 

ccc. The ribs. D. The'deſcending trunk of the aorta. 

EE. The left lobe of the lungs freed from the diaphragm. | 

F. Part of the aſpera arteria. | 


Fig. 46. part of the globe of the eye. Fig. 46. 


a. The cornea. 
bb. The ciliary ligament. | 
ccc. The forepart of the ſclerotica compoſed of fifteen bony ſcales. 


The 
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Fig. 47- Fig. 47. the backpart of the globe. 
. => a. The back wo the ſclerotica, 
- bbb, &c. The ſeven muſcles. 
cc c. The eighth and ninth; the tendon of which (d d) goes round 
the optic nerve f, and is inſerted into the tunica nictitans. 
ee. Membrana nictitans. | 
Fig. 48. © Fig. 48: the kidneys with their veſſels. 
| A A. The kidneys, | 
BB B. Aorta Gallen dens. 
CC. Vena cava. | 
DD. The emulgent arteries. | 
EE. The emulgent vein with its ramifications. 
FF. The ureters. | 
G. The union of the ſuperior and inferior ureter. 


Material . XVIII. 2. O the preceding account I beg leave to add two or 


3 wp- | three obſervations which eſcaped my notice in my 
g. 5, former diſſection. And firſt, the eye, the figure of which when taken 


the ſame, =. out of the orbit I think particular, being almoſt triangular, with ſome 

413. p. 275. little variation in the bony-ſcales from my former deſcription of it. 

March Oc. The contents of the ſtomach were of ſuch a kind, that they were 

1 hardly capable, without very great alteration, of paſſing the lower 
oriſice, which is very ſmall. 

The diameter of the duodenum much ſmaller than any of the 
inteſtines, and free from valves, as are the jejunum and ileum, ex- 
cept that the latter has a few valves, as it approaches near the 
colon. The colon was uneven, with very regular cells ; theſe cells 
were formed by valves, which were on the inſide and tranſverſely ſitu- 
ated, each making more than half a circle. | 

The parts in other reſpects anſwer the deſcription given by the ſe 
veral curious gentlemen that have diſſected this animal. 


Obſervations XVIII. 3. R. Brown has ſo well deſcribed the parts of the 
upon the diſ- | D oſtrich in Philoſ. Collect. No 5 , that I think there 
. 1 of z, i not much to be added, Yer he affirms that it has no epiglotts ; 
. 2. but in this ſubject (which was a male) that cartilage was plainly vi- 
ren, 3. 394. fible 3 and indeed the rimula appeared too open not to require one. 
p. 113. May The os hyoides is three inches long from the baſis; the muſculi di- 
Se 1726 . rectores aſperge arteriæ were very Plain, large and ſtrong; the ring 
* Ch. VI. compoſed of chree cartilages at the divarication of the aſpera arteria 
F. xciv, very bold; the two glands on the carotid arteries as large as ſmall egg. 
There was nothing in the lungs or heart but what it has in common 

with other birds. The two ſtomachs, viz. the crop and gizzard, 

were filled with half digeſted graſs, in which were ſome nails, ſome 

ſtones of the bigneſs of walnuts, and about fourteen or fifteen pieces 

of filver and copper money. The firſt ſtomach or crop was exceed- 


| ingly 
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Cuar. TL. Obfervations upon the diſſection of an Oftrich. 
ingly tender, and contained, crammed as it was, between three and 
four quarts: The glands on the top of the crop were very large and 
gumerous, in the order deſcrib'd by Dr. Brown, and of the bigneſs 
of little oculi cancrorum, and of a watery brown colour; which be- 
ing ſo different from the colour of the ' Botery that added to the 

pretty order they are placed in makes them very remarkable. The 
| crop lay within the thorax, but ſo that the gizzard lay higher. The 
bokneſs and likeneſs to flannel of the inner coat of the gizzard men- 
tioned by Dr. Brown, was very remarkable in this bird; but the 
texture in che muſcular part of it did not ſeem proportionably ſt 
to that in other birds, being broader, thinner, and more flaccid. 
The guts, as near as I could meaſure them, were about twenty ſix 

ards long. The two cæcums which are about thirty four inches 
lng each, and which have beauriful ſpiral valves, were appendages 
of the very beginning of the colon. The tefticles lay as in other 
fowls, very high, and leſs than pigeons eggs, but longer. I found 
the liver to have four lobes, and thought I had met with a gall-blad- 
der, but it appeared at laſt*to be only the membrane of the liver 
riſked by ſome accident from its inner ſubſtance. The gland under 
the ſtomach, which Dr. Brown ſuppoſes to be the ſpleen, and the 

creas and kidneys anſwer his deſcription ; and the ureters were, as 

e ſays, firm, ſtrong, white, long, and opening into the rectum. 
The eye is ſaid to be exactly like the human eye; but is indeed a 
perfect gooſe-eye for its colour; and, I believe, for the reſt of its 


* 


the human eye, as, I believe, thoſe of all birds are; and it had that 
ſimple look ſo peculiar to the gooſe. The bony circle, deſcribed by 
Mr. Ranby this bird has in common with other fowls both of the 
water and land, with this difference only that the ring in water fowls 
conſiſts of fifteen, and in land-fowls but of fourteen bones. They are 
ſo diſpoſed that one bone lies over the ends of two others, then three 
or four lie over one another like the ſcales of fiſh; then one bone lies 
under the ends of two others; and then two or three more follow 
again like the ſcales of 'fiſh : but unleſs there be a luſus nature, I 
think Mr. Ranby's figure does not expreſs it ſo very juſtly as I believe 
It might be done. ere was no muſculus ſuſpenſorius oculi in this 
animal, nor do I believe it is to be found among birds, and indeed 
_ ſeems to be bo _ for it. * 
he crop was ſo ed with graſs, or other greens (proper 
for a gos, or one of that kind) that I don't think the Bing could 
have digeſted it off, if there had been no other reaſon for its death. 
The gizzard was not fo ſtuffed as the crop, and what was therein 
ſeemed undigeſted. The guts contained a thick deep- green juice, 
even to the cloaca. The money both of ſilver and copper in the 
gzzard was very remarkably worn away; the edges, in Pee 
were made round, and the buſt and reverſe ſcarce perceptible in ſome 
2 Pieces, 
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parts, as they are well deſcribed by Mr. Ranby “: it was flatter than 5. XVIII. . 
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pieces, and quite obliterated in others. The zrugo and ſulci in man 
of the pieces would make one believe (that beſides the attrition) there 
may be a menſtruum in their gizzards not unfit to diſſolve metals. 
Within an inch of the end of the rectum was the cloaca, or expanſion 
of that great gut, which was thinner than the other part of it in pro- 
portion to its expanſion, and would hold above half a pint, The 
end of the rectum (from the cloaca) opened into a cavity big enough 
to hold my two fiſts; and for want of another name I will call it the 
receptaculum penis, becauſe therein the penis was always lodged when 
flaccid. I know that part is called by Dr. Brown a kind of prepuce; 
but upon diſſection it appeared plain enough to me to be a very 
ſtrong muſcle compoſed of circular fibres, and to be deſigned for a 
ſphincter of that part wherein the penis was to be lodged, and to be 
a ſphincter of the rectum too; round which I traced the ſame muſcle 
above an inch; and this being but one muſcle muſt be the reaſon that 
the penis always came out ſome inches when it muted, as they told 
me it did. The penis, flaccid as it is, is five inches and an half long 
from the ſkin of that receptaculum, and, as Dr. Harvey ſays, not 
unlike an hart's tongue. I don't find a cartilage in it, as Dr. Brown 
ſuggeſts ; but at irs origination it is ſo hard that I believe if the bird 
had lived ſome years it poſſibly might have become cartilaginous, 
There are two bodies that are joined to the crura penis, which I ſuſ- 
pect to be the veſiculæ ſeminales; and the more becauſe there are 
two veſſels enter them, which I believe to be the vaſa deferentia; but 
of this I am not certain : for though I found ſemen in the urethra, I 
have not been able to trace a paſlage from theſe ſuppoſed veſiculæ 
ſeminales, or thoſe veſſels, or any other part into the urethra, I call 
it urethra, becauſe there is no other term fixed that I know of, tho 
the urine does not paſs that way ; but, as in other birds, is mixed 
with the groſſer excrements in the cloaca. The urethra then is on! 
a ſulcus, or gutter, from one end of the penis to the other; which 
ſulcus, as the penis lies flaccid in the receptaculum, as I venture to 
call it, lies on the one ſide; but upon erection the penis turns towards 
the belly, and the ſulcus is then uppermoſt, 4 lies conveniently 
enough for conveyance of the ſemen. If thoſe two bodies are not the 
veſiculæ ſeminales they muſt be elongations of the crura penis; but ! 
think they are of much too looſe a contexture to ſerve that purpoſe. 
Whether the vena cava, dividing into two branches to go into the 
kidneys, and uniting again when it comes out, is ſingular to this bird 
or is in common with geeſe and other water-fowl I don't yet know; 
but ſo it was in this oſtrich. I will ſuppoſe it to be in eommon, till 
I have examined further, ſince I know that the cæcums of the oftrich, 
which are ſo much taken notice of, are no more than what it has in 
common with other fowls; and that a chicken has two as large and 
as long in proportion as the oftrich, The omentum upon the ſto- 
machs and guts was fix inches thick at the top, and decreaſing ay 
dually 
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Cnar. I. Mene river flocked with Oyſters. 


dually, was near two inches thick at the vent, and was divided into 
two parts in the middle from the top to the bottom. What I was 
ſure was in common with other fowls I have not taken much notice 
of, unleſs repreſented by others differently from what I found, or fo 
zs if peculiar to this bird. I forgot to take notice that the baſis of 
the os hyoides is of this figure <> and the round part at the top 
is lodged in a proper cavity in the top of the tongue. Partly under 
the baſis of the os hyoides lies a cartilage in the front and very be- 
ginning of the aſpera arteria, which is not unlike the thyroides; but 
other cartilages in that part it has none, except what forms the rimula. 
The firſt twenty eight cartilages of the aſpera arteria are not annu- 
ar, the reſt being about two hundred and twenty ſix are entirely an- 


nular ; but as ſoon as it divaricates to go into the lungs, they are 
not ſo. 


XIX, FI river Mene that divides Angleſey from Carnarvon- Of filing 
ſhire near which I live, has at preſent the bottom of its the river 

channel for ſome miles in length all bedded with good oyſters, in ſuch Mene _ ; 
plenty that in the ſeaſon ſeveral boats are daily employed to dredge _ 8 
them up, and have been ſo theſe eight or nine years laſt paſt to their Rowlands. 2. 
great profit. What I think obſervable is, that about twenty four 369. z- 250. 
years ago, we are well aſſured there were none to be found on that Sep fc, 17214 
bottom. But a gentleman about that time cauſed three or four hun- 

dred large oyſters to be dropped into the channel juſt under his land; 

the ſpat or ſeed of which being probably diſperſed by the flux and 

reflux of tides and received by mal ſtones and a large cultch, the 

whole bottom at length became covered with oyſters. And what fa- 

vours this conjecture is, that at the firſt finding they appeared youn 
and ſmall, but have ſince yearly increaſed in bulk and plenty, thoug 
prodigious quantities have been taken up of them. 


d © # EM ſhort miles from my houſe we have a fine pond of Smelts degene- 
half a mile over, that has little or no communication with 742d i» New 
the ſea. An ingenious man, about threeſcore ycars ago, for an ex- England. By 
: : Paul Dudley 

periment took a pail of large ſmelts from the river and put them 2½, 5. 354. 

nto this pond, where they have increaſed abundantly, but are dege- . 231. Wo. 

nerated to a "oy ſmall ſort; for our river- ſmelts I ſuppoſe are full S 1722. 

5 large as thoſe of the Thames, ſome of them I know will weigh 

wo ounces and a half, whereas theſe ſmall ones will not weigh five 

penny weight. We reckon the pond- ſmelt eats much better than the 

other : they are very tranſparent and of a beautiful ſhining pearl» 

colour, 1 211 26 4 

XXI. R. Bora ſſau a native of Canada confirms father Hennepin's Large fs in 
and Mr. Kellug's account of the large trouts found in ##- 2 2 

tn2 lakes of that country, and ſolemnly affirmed there was one taken , 5-7 a 
8 . ; TT" y the fare. 

ately that weighed eighty ſix pounds: which I am the rather inclined 


; i : AJ. 371. P 7i- 
to believe upon the general rule that fiſh are according to their wa- 4p. S 1722. 
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An hermaphrodite Lobſter diſſected. Paxr Ill. 


ters. To confirm which, a very worthy miniſter now alive in 
N. England affirmed to me, that while he was a priſoner at Mon- xeal 
in Canada river he ſaw a pike brought up one day from the river to 
the governor's houſe, carried upon a pole between two men, that 
meaſured five foot and ten inches long and was proportionably large, 


XXII, HE world has frequently been amuſed with appearances 
proper to both the ſexes in perſons who have from thence 


- termed themſelves hermaphrodites. But ſuch of them as have paſſed a 
By Dr. F. Ni- 


cholls x. 413. 
p. 290. Mar. 
. 1730. 


more ſtrict examination, have proved that thoſe appearances were either 
morbid caſes, or præternatural formations of the parts proper only 
to one ſex. Thus an elongated clitoris has paſſed for a penis, and 
ſteatomatous (or other) tumours of the labia pudendi have been 
thought teſticles, while the ſubjacent vagina has been the only proof 
of the exiſtence of the parts proper to both ſexes in the ſame ſubje&, 
So that at preſent the exiſtence of præternatural hermaphrodites ſeems 
univerſally denied. Nor is it eaſy to conceive how an hermaphrodite 
can be formed in a ſpecies whereof each ſex has the parts ſubſervienc 
to generation ſingle, and neceſſarily ſituated in the ſame parts of the 
body 3 at leaſt without either a very remarkable mal-formation of the 
body in genera], or ſo perverted a ſituation of thoſe parts, as muſt 
very much impair their uſes. 

But in thoſe animals whoſe parts of generation are double and in- 
dependent on each other, as the lobſter, crab, and many birds, the 
parts proper to both ſexes may poſſibly be formed in the ſame ſubject 
without prejudice to their uſes. But in that caſe the ſeveral parts can 
be but ſirigle ; and conſequently the ſubject ſo formed cannot be termed 
perfect as to its ſpecies, in regard to either ſex, though it may be per- 
fectly of both ſexes ſo far as regards generation. 

Under this idea of an hermaphrodite, I may venture to ſay the 
lobſter referred to my examination is truly one; and if ſplit from 
head to tail, is female on the right ſide, and male on the left ſide. 

To illuſtrate this, I ſhall give a ſhort account of the ſtructure of 
the male and female lobſter, ſo far as relates to the difference between 
the two ſexes, and then proceed to ſhew in what manner they were 
combined in the ſubject before you. 

It has already been obſerved that the lobſter, both male and female, 
has all the parts of generation double, except that the female has one 
paſſage only, through which it is probable the ova are emitted out 
of 8 „in order to be affixed to the ſmall appendages under 
the tail. g 

The penis of the male lobſter ariſes from the teſticle, and is no 
more than a continuation of the vas deferens; it is reflected and re- 
torted once, after which it grows thicker as to its ſubſtance (probably 
forming a corpus cavernoſum) and terminates, not in the laſt leg but 
one, as Willis in his treatiſe de anima brutorum has obſerved, but 
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at a ſmall perforated tubercle in the firſt bone of the laſt leg. A A Fig. 49. 


the two penes. 
Between the two laſt legs and the two legs above them are two 
roceſſes, which from their reſembling the nymphæ of women I ſhall 


term nymphæform proceſſes. Theſe proceſſes are covered with hair, 


and unite at their baſes without leaving any paſſage. BB the two 
nymphzform proceſſes, 

Below the two laſt legs towards the tail are two appendages, which 
from their ſimilitude I ſhall term the ſtyliform appendages. Theſe 
in the male are thick, hard, and voidof hair, CC the two ſtyliform 
appendages. 

The tail is continued from the trunk in a gradual decreaſe of its di- 
menſion, and is covered by plates which extend themſelves but little 
below the ſubſtance of the tail, and terminate in acute angles, with- 
out any ways diverging. DD the terminations of the plates. 

t is to be obſerved that ſometimes theſe plates are edged with ſhort 
and thin hair, and ſometimes have no hair. 

The female, on the other hand, in the place of the teſticle has an 
ovary, which like the teſticle extends itſelf from the ſtomach to near 
one half of the tail. From the middle of the ovary a duct deſcends 
to the legs which opens at a round hole edged with hair in the firſt 
bone of the laſt leg but two : this is the uterus. AA the entrance 
into the two vaginæ. 

The two proceſſes which I have termed nymphæform, in the fe- 
male make a more obtuſe angle at the union of their baſes, are leſs 
hairy, and leave a paſſage through which it is probable the ova are 
emitted, to be affixed to the appendages under the tail. BB the two 
nympheform proceſſes ; D the paſſage for the ova. 

The two ſtyliform appendages in the female are ſoft, thin, and 
edged with long hair. E C the two ſtyliform appendages. 

The plates covering the tail are extended much farther under the 
tail than in the males, beſide which they diverge in order to leave a 
greater ſpace for containing the ova ; for the better defence of which 


they terminate broad, and are edged with thick and long hair. FF 


the terminations of the plates covering the tail. 

In the hermaphrodite lobſter I found all theſe parts proper to both 
ſexes regularly diſpoſed, but in ſuch manner that the parts proper 
to the female were to be found only on the right ſide, and the parts 
proper to the male only on the left ſide. 


In the antepenultimate leg the os uteri was very obvious on the 


'ight ſide as in the females, but had not the leaſt mark of any ſuch 
page in the ſame leg on the left ſide, A the os uteri only on the 
night fide, 

The nymphæform proceſs on the right ſide made an obtuſe angle 
it its inſertion into the body, and was ſoft and perforated as in the 
iemales, while the correſponding proceſs made a leſs angle, was more 

K 2 hairy 


Fig. 30 
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hairy and rigid at its baſis as in the male. B the right nymphæform 
roceſs ; C the left proceſs. | 

The ſtyliform proceſs on the right fide was ſoft, flat, and edged 
with hair, as in the female; but on the left fide it was ſtiff, hard, 
and void of hair. D the right ſtyliform proceſs as in the female; 
E the left ſtyliform proceſs, as in the male. 

In the laſt leg on the left fide the perforated tubercle for the paſ. 
ſage of the penis as in the male was very conſpicuous, but without the 
leaſt appearance of ſuch tubercle, in the correſponding leg on the 
right ide. H the perforated tubercle for the paſſage of the penis, 

The plates covering the tail were extended on the right ſide conſi- 
derably below the ſubſtance of the tail, and were edged with thick and 
long hair, and terminated broad as in females. F the termination of 
the plates covering the tail. 

On the left ſide cheſe plates were much leſs extended below the tail; 
were almoſt totally void of hair, and terminated in acute angles. 
G the termination of the plates covering the tail on the left fide. 
Theſe plates diverged likewiſe on the right ſide as in the females, 
Fig. 52. but not on the left ſide as in the males. A the diverging of the plates 
on the right fide; B the pra no ways diverging. 

Upon removing part of the great ſhell, I found the internal parts 
of generation in both ſexes exactly correſponding to thoſe externally 
deſcribed. | | 

In the right ſide adjacent to the heart, the oviduct was regularly 
diſpoſed, it was full of ova, and ſent off its oviduct or uterus, to 
the antepenultimate leg. F the ovary ; G the oviduct or uterus lead- 
ing to the antepenultimate leg. 

n the left ſide the teſticle was rightly diſpoſed as to its form, ſub- 
ſtance and ſituation; part of which I was obliged to remove in order 
to ſhew the penis, which terminated as in all males, at the tubercle in 
the firſt joint of the laſt leg. E the penis; I, part of the teſticle un- 
removed, | 

1 had ſome thoughts of removing ſo much of the great ſhell as 
was neceſſary to ſhew the courſe and terminations of the uterus and 
penis at their proper orifices, But conſidering that by that means the 
tail would too eaſily ſeparate from the trunk, and the appearances of 
the other marks be rendered leſs obvious, I choſe only to lay them 
open at the back, believing that to be ſufficiently ſatisfactory to thoſe 
who underſtand the ſtructure of this animal. I have ſteeped it in 
three different ſpirits, and carefully diſpoſed it in a glaſs which J 

have ſtopped in the beſt manner I can, that it may remain in the re- 
poſitory as an undeniable proof of ſo remarkable a fact. 
Ambergris 
ng 1 XXIII. 1. HE moſt learned part of mankind are till at a lols 
. about many things even in medical uſe; and parti- 
77555 04. cularly were ſo in what is called ambergris, until our whale fiſher- 
c. 1724. | men 
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men of Nantucket in N. England three or four years ago made the 
diſcovery. Their account is this. 

Cutting up a Sperma-Ceti bull whale they found accidentally in him 
about 2 pound weight of that drug. After which they and 
other ſuch fiſnermen became very curious in ſearching all ſuch 
whales 3 and it has been ſince found in leſs quantities in ſeveral male 
whales of that kind, and in no other, and that ſcarcely in one of an 
hundred of them. They add further, that it is contained in a cyſt 
or bag, without any inlet or outlet to it, and that they have ſome- 
times found the bag empty, and yet entire. 

The bag is no where to be found but near the genital parts of the 
ih, The ambergris is, when firſt taken out, moiſt and of an ex- 
ceeding ſtrong and offenſive ſmell. 
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XXIII. 2. 9 jg following account reſpects ny ſuch whales as are An e/iy on the 


are divers ſorts. 
The right or whalebone whale is a large fiſh meaſuring ſixty or ſe- 


foot long, which they are not obſerved to uſe, but only in turning 


found on the coaſt of N. England, and of theſe there RE biſte- 
By Kaul Dud- 


a i ley E/q; n. 
yenty foot in length, and very bulky, having no ſcales, but a ſoft fine 387. 


ſmooth ſkin, no fins, but only one on each fide, from five to eight Mar: 


of whales. 


256. 
&c. 


themſelves, unleſs while young, and carried by the dam on the flukes 13 


of their tails; when with thoſe fins they claſp about her ſmall, and 
lo hold themſelves on. This fiſh when firſt brought forth is about 
twenty foot long, and of little worth, but then the dam is very fat. 
Ata year old, when they are called ſhort-heads, they are very fat and 
yield to fifty barrels of oil; but by that time the dam is very _ 
and termed a dry-ſkin, and won't yield more than thirty barrels of 
oil, though of large bulk. At two years old they are called ſtunts, 
being ſtunted after weaning, and will then yield generally from 
twenty four to twenty eight barrels. After this they are termed fkul}- 
fiſh, their age not being known, but only gueſſed at by the length of 
the bone in their mouths. The whale-bone, ſo called, grows in the 
upper jaw on each ſide, and is ſometimes ſix or ſeven foot in length. 
A good large whale has yielded a thouſand weight of bone. Tis 
tought by ſome that the hairy part of the whale-bone, and which is 
next to the tongue, ſerves for a ſtrainer of their food. 

The eye of a whale is about the bigneſs of an ox's eye, and ſitu- 
ated in the after-part of the head on each ſide, and where the whale 
is broadeſt ; for his head tapers away forward from his eyes, and his 
body tapers away backward ; his eyes are more than half way his 
depth or neareſt his under-part ; juſt under his eyes are his two fins; 
he carries his tail horizontally, and with that he ſculls himſelf along. 

The entrails of this whale are made and ſituated much like thoſe 
af an ox, and their ſcalps are ſometimes found covered with thou- 


unds of ſea-lice. One of theſe whales has yielded one hundred and 


bone to bale. 
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thirty barrels of oil, and near twenty out of the tongue, The whale. 
bone whale is the moſt valuable, except the Sperma-Ceri whale. 

The ſcrag whale is near a-kin to the fin- back, but inſtead of a fin 
upon his back, the ridge of the after - part of his back is ſcragged with 
half a dozen knobs or nuckles; he comes neareſt the right whale in 
figure and for quantity of oil; his bone is white but won't ſplit. 

The finback whale is diſtinguiſhed from the right whale by having 
a great fin on his back from two foot and an half to four foot long, 
which gives him the name; he has alſo two ſide fins, as the whale. 
bone whale, but much longer, meaſuring ſix or ſeven foot. This 
fiſh is ſomewhat longer than the other, but not ſo bulky, much ſwifter, 
very furious when ſtruck, and very difficultly held; their oil is not 
near ſo much, as that of the right whale, and the bone of little profit, 
being ſnort and knobby. The belly of this whale is white. 


The bumplack The bunch or humpback whale, 1s diſtinguiſhed from the right 


whalts 


The Sperma- 
Ceti whale, 


whale by having a bunch ſtanding in the place where the fin does in 
the finback. This bunch is as big as a man's head, and a foot high, 
ſhaped like a plug pointing backwards. The bone of this whale is 
not worth much, though ſomewhat better than the finback's. His 
fins are ſometimes eighteen foot long and very white ; his oil much 
as that of the finback. Both the finbacks and humpbacks are ſhaped 
in reeves longitudinal from head to tail on their bellies and their 
ſides, as far as their fins, which are about half way up their ſides. 

The Sperma-Ceti whale is much of the ſame dimenſion with the 
other, but of a greyiſh colour, whereas the others are black ; he has 
a bunch on his back like the humpback, bur then he is diſtinguiſhed 
by not having any whale-bone in the mouth ; inſtead of which there 
are rows of fine ivory teeth in each jaw, about five or ſix inches 
long. I have ſent the ſociety one of theſe teeth. The man who 
gave it me ſays the whale was forty nine foot long, and his head made 
twelve barrels of Sperma-Ceri oil. They are a more gentle fiſh than 
the other whales, and ſeldom fight with their tails ; but when ſtruck 
uſually turn upon their backs and fight with their mouths. The oil 
which is made of the. body of this fiſh is much clearer and ſweeter 
than that of the other whales. f 


The Sperma Ceti oil, ſo called, lies in a great trunk about four or 


five foot deep, and ten or twelve foot long, near the whole depth, 


breadth, and length of the head, in the place of the brains, and 
ſeems to be the ſame, diſpoſed in ſeveral membranous cells, covered 
not with a bone, but a thick griſly ſubſtance below the ſkin, through 
which they dig a hole and lade out the clear oil. Not but that the 
head and other glandulous parts of this fiſh will make the Sperma- 
Ceti oil; but the beſt, and that which is prepared by nature, is in 
the trunk aforeſaid : and an ingenious man, who has killed many of 
theſe whales, aſſures me that the trunk alone will afford from ten to 
twenty barrels. Beſides the Sperma-Ceti oil, this fiſh will yield from 
twenty to fifty barrels of common dil. One 
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One of our country doctors tells me that the tooth of this fiſh 
ſhaved or powdered and infuſed in liquor, equals the harts-horn, and 
has been given in the ſmall-pox and to lying-in-women, in caſe of 
ſickneſs, with ſucceſs. The quantity is as much as will lie upon an 
Englith ſhilling. 

They generate much like our neat cattle, and therefore they are The propage- 
emed bull, cow, and calf. The Latins called the whale bellua #9 Y,, 
marina, They bring forth but one at a time and but every other 
year, When the cow takes bull ſhe throws herſelf upon her back, 
linking her tail, and ſo the bull ſlides up, when he is up ſhe claſps 
him with her fins. A whale's pizzle is ſix foot long, and at the root 
sſeven or eight inches diameter, and tapers away till it comes to about 
an inch diameter: his ſtones would fill half a barrel, but his genitals 
re not open or viſible like thoſe of the true bull. The calf or young 
whale has been found perfectly formed in the cow, when not above 
ſeventeen inches long, and white; yet when brought forth is uſually 
twenty foot, but of a black colour; it is — 1 they go with young 
about nine or ten months; they are very fat in that time, eſpecially 
when they bring forth. When the female ſuckles her young ſhe turns 
herſelf alan upon her back upon the rim of the water, ſhe has two 
teats of ſix or eight inches long and ten or twelve inches round. The 
milk is white like that of a cow; and upon opening a young ſuck- 

— the milk was found curdled in his bag, juſt like that of a 
calf, 

Their care of their young is very remarkable; they not only carry Their care of 
them on their tails =? 4 ſuckle them, but often riſe with them for the ##eir young. 
benefit of the air; and however they are chaſed or wounded, yet as 
long as they have ſenſe and perceive life in their young they will ne- 
er leave them, nor will they then ſtrike with their tail; and if in 
tieir running the young one loſes his hold and drops off, the dam 
comes abour, — paſſing underneath takes it on again. And there- 
lore care is taken by thoſe who kill theſe mate fiſh (as they are called) 
only to faſten the calf, but not to kill her till they have firſt ſecured 
ne cow. For ſo ſoon as ever the calf is dead the cow perceives it, 
ad grows ſo violent that there is no managing her. 
| The whales are very gregarious, being ſometimes found a hundred e are 
" aſcull, and are great travellers. In the fall of the year the right very gregari- 
ir whale-bone whales go weſtward, and in the ſpring they are headed . 
altward, But here it muſt be noted, that the ſeveral kinds of whales 
con't mix with one another but keep by themſelves. 

Their way of breathing is by two ſpout-holes in the top of the Their way of 
dead. The Sperma -Ceti has but one, and that on the left ſide of the breathing. 
rad, Once in a quarter of an hour, when not diſturbed, they are 
ober ved to riſe and blow, ſpouting out water and wind, and to draw 
" freſh air: but when purſued they will ſometimes keep under water 
alf an hour or more; though *tis obſerved that when any cow has 
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her calf on her tail ſhe riſes much oftener for the young one to breath, 
without breathing herſelf. Out of their breathing holes they ſpout 
great quantities of blood, when they have received their death's 
wound, 

For the firſt year they all ſuck the dam. After they are weaned, 
the right whales, as is generally ſuppoſed, live upon ſome ouzy mat. 
ter which they ſuck up from the bottom of the ſea. The triers that 
open them when dead ſay they never obſerved any graſs, fiſh, or any 
other ſort of food in the right or whale-bone whale, but only a greyiſh 
ſoft clay, which the people call bole armoniac; and yet an experi- 
enced whale-man tells me, that he has ſeen this whale in (till weather 
ſkimming on the ſurface of the water, to take in a fort of reddiſh 
ſpawn or brett, as ſome call it, that at ſome times will lie upon the 
top of the water for a mile together. Here alſo it may be obſerved, 
that though the body of this whale is ſo very bulky and fo exceeding 
fat, yet when cut open they are ſeldom found to have much more 
draught than that of an ox, and they dung much as neat cattle do, 
Their ſwallow is not much bigger than an ox's: but the finback whale 
has a larger ſwallow ; for he lives upon the ſmaller fiſh, as mackarel, 
herring, &c. great ſculls of which they run through, and with a ſhort 
turn cauſe an eddy or whirlpool, by the force of which the ſmall fiſh 
are brought into a cluſter ; ſo that this fiſh with open mouth will take 
in ſome hundreds of them at a time. The Sperma-Ceti whale, be. 
ſides other fiſh, feeds much upon a ſmall fiſh that has a bill ; our 
fiſhermen call them ſquid fiſh, The ſmall pieces of theſe ſquid bills 
are plainly ro be diſcerned in the ambergris and may be picked out 
of it; they appear glazy, and like little pieces of broken ſhells. 


The manner of Mr, Harris in his Bibliotheca navigantium, &c. has given a very 
billing ther. particular account of the method of taking whales at Greenland, and 


though our way in N. England differs very much from that, yet! 
ſhall wave it as not ſo ſtrictly appertaining to philoſophy. Only! 
would take notice of the boats our whale-men uſe in going from the 
ſhoar after the whale : they are made of cedar clapboards, and ſ 
very light that two men can conveniently carry them, and yet they are 
twenty foot long, and carry ſix men, viz. the harponeer in the fore- 
part of the boat, four oar-men, and the ſteerſ-man. Theſe boats run 
very ſwift, and by reaſon of their lightneſs can be brought on an 
off, and ſo kept out of danger. The whale is ſometimes killed with 
a ſingle ſtroke, and yet at other times ſhe will hold the whale-men in 
play with their lances near half a day together; and ſometimes they 
will get away after they have been lanced and ſpouted blood, wich 


Irons in them, and drugs faſtened to them, which are thick boards 
about fourteen inches ſquare, Our people formerly uſed to kill the 
whale near the ſhore; but now they go off to ſea in loops and whale- 
boats, in the months of May, June, and July, between Cape-Co! 
and Bermudas Where they ſeldom miſs of them; they lie by in the 


night, 
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ty night, and ſail to and again in the day, and bring home the blubber 
ul in their loops. The true ſeaſon for taking the right or whale-bone 
'$ whale is from the beginning of February to the end of May ; for the 
Sperma-Ceti whale, from the beginning of June to the end of Au- 
d, uſt, And it has been obſerved by our fiſhermen, that when a 
— whale is ſtruck he uſually, if not always, throws the ex- 
at crements out of the anus. 
ly The wonderful, and even prodigious ſtrength of this creature, lies Their great 
ih principally in the tail, which is both their offenſive and defenſive wea- frength. 
Ne pon. Many inſtances of this kind I have had from credible eye-wit- 
nefſes ; I will mention but a few. A boat has been cut down from 
top to bottom with the tail of a whale, as if cut with a ſaw, the 
cap-boards ſcarce ſplintered, though the gunnel upon the top is of 
tough wood. Another has had the ſtem or ſtern-poſt (into which 
the ends of the cedar clap-boards are nailed) though * three inches 
thick, and of the tougheſt wood that can be found, cut off ſmooth | 
above the cuddee, without ſo much as ſhattering the boat or drawing 
the nails of the clap-boards. An oar has been cut off with a ſtroke 
upwards, and yet not ſo much as lifted up out of the thole-pin. One 
perſon had an oar cut off while in his hand, and yet never felt 
any jarring. A few years ſince one of the finback whales came into 
an harbour near Cape-Cod, and towed away a ſloop of near forty 
tun out of the harbour into the ſea. It is thought that the whale 
rubbing her ſelf upon the fluke of the anchor, or going near the bot- 
tom, got the fluke into her niſket, or. the orifice of the uterus, and 
finding herſelf caught tore away with ſuch violence that ſhe towed 
the loop out of the harbour as faſt as if ſhe had been under fail with 
2 good gale of wind, to the aſtoniſhment of the people on ſhore, for 
there was nobody on board. When the whale came into deep water 
ſhe went under, and had like to have carried the ſloop with her, but 
the cable gave way, and ſo the boats which were ſent out recovered 
her, The whale was found dead ſome days after on that ſhore, with 
the anchor ſticking in her belly. 
It has been obſerved that the ſame way the head of a whale lies when 
dead, ſo it will lie if not forcibly turned; and let the wind blow which | 
Way it will, they will ſcull a head though right in the eye of the | 
wind, and they are much eaſier towed to the ſhore, if they die that 
way with their head, than any other. | | 
The enemies of the whale, or the fiſh that prey upon the whales 744jr enemies. 
and often kill the young ones (for they won't venture upon an old 
one, unleſs much wounded) our whale-men name killers. Theſe 
killers are from twenty to thirty foot long, and have teeth in both 
Jaws that lock one within another. They have a fin near the middle 
of the back four or five foot long. They go in company by dozens, and 
will bait a young whale like ſo many bull- dogs; ſome will lay hold 
of his tail to keep him from threſhing, as others lay hold of his 
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head, and bite and threſh him, till the poor creature being thus heated 
tolls out his tongue, and then ſome of the killers catch hold of his 1; $ 
and if poſſible of his tongue ; after they have killed him they chie y 
feed upon the tongue and head, but when he begins to putrify they 
leave him. This killer is without doubt the Orca that Dr. Frangius 
defcribes in his treatiſe of animals. His words are theſe, <« Quando 
« orca inſequitur balænam, ipſa balæna horribilem edit mugitum, 
« non aliter quam cum taurus mordetur a cane,” Theſe killers are 
of ſuch invincible ſtrength, that when ſeveral boats together have 
been towing a dead whale one of them has come and faſtened his 
teeth in her and carried her away down to the bottom in an inſtant 
Sometimes they have bit out a piece of blubber of about two foor 
fquare, which 1s of that toughneſs that an iron with little beards be. 
ing ſtruck into it will hold till it draws the boat under water. The 
killers are ſometimes taken and make good oil, but have no whale. 
bone. The carcaſes of whales ſerve for food for gulls and other ſca. 
fowl as well as ſharks. 
I come now to what I firſt and principally propoſed in this eſſay 
on the natural hiſtory of whales, to give 'an account of the amber. 
gris. Many and various have been the opinions even of the learned 
world as to the origin and nature of this precious perfume ; ſome 
have reckoned it a bitumen, and to iſſue from the entrails of the 
earth; others, that it was produced by ſome inſect, as honey, (ilk, 
&c. The famous Mr. Boyle, as I find it in Lowthorp's abridgment 
of the Phil. Tranf. *, communicates an account of ambergris from a 
Dutch merchant, who firſt denies it to be the ſcum or excrement of 
a whale, and then gives it as his opinion that it is a fat gum which 
iſſues from the root of a tree, and that TY may raiſe it in quantities 
by planting thoſe trees by the ſhore, and fo the ſtream will caſt it up 
to great advantage. But truth is the daughter of time; it is now at 
length found out that this occultum nature is an animal production, 
and ' bred in the body of the Sperma-Cett whale, analogous to what 
is found in ſome land animals, as the muſk. hog or tatacu, the muſk 
deer, the bezoar ſheep, and ſome amphibious animals, as the mul- 
quaſh, &c. who have their valuable ſcent in a particular cyſtis or bag, 
I am apt co think that what firſt gave occaſion to the notion of am- 
bergris being the production of the whale, was its being found in conſi- 
derable quantities on the ſhores of the Summer iſlands, and among 
the Bahama's, where the dead whales are frequently wreck'd and broke 
up with the ſea, and the ambergris found floating or on the ſhore; 
but here again the 1 until very lately, were at a loſs and 
divided in opinion, for though they agreed it to come from the 
whale, yet ſome took it to be the true and proper ſemen, being found 
only in the bull at the root of the penis near the teſticles ; others again 
thought it was the ordure or excrement of the whale, 
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The beſt and moſt exact account of ambergris that I have been 
able to procure (and I have taken a great deal of pains for it) I very 
lately received from one Mr. Atkins, now an inhabitant at Boſton in 
N. England, who uſed the whale fiſhery for ten or twelve years toge- 
ther, and was one of the firſt that went out a fiſhing for the Sperma- 
Ceti whales about the year 1720, and then began to diſcover the am- 
bergris. As he is a ſober ingenious man, what he ſays may ſafely be 
depended on; though for ſubſtance I have had it from ſeveral of the 
whale-men. His relation taken a few days ſince from his own mouth 
is as follows : | 

« The ambergris is found only in the Sperma-Ceti whales, and 
« conſiſts of balls or globular bodies of various ſizes, from about 
« three inches to twelve inches diameter, and will weigh from a pound 
« and an half to twenty two pounds, lying looſe in a large oval bag 
« or bladder of three or four foot long, and two or three foot dee 
« and wide, almoſt in the form of an ox's bladder, only the en 
more acute, or like a blackſmith's long bellows, with a ſpout run- 
« ning tapering into and through the length of the penis, and a duct 
« or canal opening into the other end of the bag and coming from 
« towards the kidneys ; this bag lies juſt over the teſticles which are 
« above a foot long, and is placed lengthways at the root of the 
penis, about four or five foot below the navel and three or four 
« above the anus. This bag or bladder is almoſt full of a deep orange 
coloured liquor, not quite ſo thick as oil, and ſmelling ſtrong, or 
« rather ſtronger of the ſame ſcent with the balls of ambergris, which 
« float and ſwim looſe in it; the infide of the bag is very deeply 
« tinged with the ſame colour as the liquor, which may alſo be found 
jn the canal of the penis; the balls ſeem to be pretty hard while 
& the Whale is alive, inaſmuch as there are many times found upon 
« opening the bag large concave. ſhells of the ſame ſubſtance and 
« conſiſtence that have ſcaled off from them, and the balls them- 
« ſelves ſeem to be compoſed of ſeveral diſtinct coats incloſing one 
another, ſomething like the coats of an onion. 

As to the number of balls, Mr. Atkins never found above four in 
a bag, and in that where he found one which weighed twenty one 
pounds, being the largeſt he ever ſaw, there was no other. | 

He further ſays, That to one Sperma-Ceti whale that has any 
« of theſe balls, there are two that have nothing but the deep orange- 
coloured liquor aforeſaid in their bags.” This remark confirms 
what another whale-man told me, that the ambergris was found 
« only in ſuch Sperma-Ceti whales as are old and well grown.“ It is 
the general opinion of the whale-men. that the ambergris is produced 
only by the male or the bull Sperma-Ceti whale. As to this particu- 
lar Mr. Atkins ſays, „He never ſaw nor certainly heard of a Sperma- 
*« Ceti female taken in his life, the cows of that ſpecies of whales 
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« being much more timorous than the males, and almoſt impoſſible 
to be come ar, unleſs when haply found aſleep on the water, or 
« detained by their calves.” This is certain, the boats can never 
come near them when they are awake, they are ſo very ſhy and fearful. 

Mr. Atkins's method of getting the ambergris out of the whale i; 
thus; after the fiſh is killed he turns the belly upwards and fixes a 
rackle to the penis, then cuts a hole round the root of the penis thro? 
the rim of the belly till. he comes to the entrails, and then ſearchi 
for the duct or canal at the further end of the bag, he ties it pretty 
near to the bag and cuts the duct off beyond it, upon which he draw 
forth the penis by the tackle and the —_— bag entirely follows 
it, and comes clean and whole out of the belly. 

One of my intimate acquaintance in a neighbouring town who took 
the preceding relation from Mr, Atkins apprehends the bag aforeſaid 
to be the urinary bladder, and the ambergris bal} to be a certain con- 
cretion formed out of the greaſy odoriferous ſubſtance of the liquor 
aforeſaid contained within it. As for my own part, I dare not pre- 
tend to give any opinion upon the point, but content my ſelf with 
relating matter of fact. 


XXIV. Pon opening one of the fiſh called Bonite I obſerved 4 
U ſmall worm which adhered ſo ſtrongly to the inner 
membrane of irs ſtomach, that I could not eaſily pull it off. Fig 53. 
repreſents this little animal in its natural ſize and dimenſions. Its 
ſhape nearly reſembles that of a leach; the body being round, 2 
little flatted towards the belly B, and all along adorned with many 
parallel circular furrows. Its colour is greyiſh, and ſomewhat tranſ- 
rent, except the belly which looks dark, occaſioned by a thick 
Black liquor contained in the bowels, and appearing through the in- 
teguments. On its back and underneath two black Fes begin by an 
acute angle near the neck and terminate towards the anus : theſe are 


veſſels which ſerve for nutrition, and are ſeen through the ſkin, 


Its body is divided almoſt equally into two parts by a little round 
muſcular protuberance Con the underſide, which it dilates or con- 
tracts at pleaſure ; when this is in its greateſt extenſion it may be 
compared to an acorn-cup with its mouth a little drawn together. 
Under the head E it has a little conical or almoſt hemiſpherical pump, 
with which it ſucks its nouriſhment as other leaches do. By means 
alſo of this and the protuberance C it faſtens itſelf ro any body, or thifrs 
its place. Before it faſtens the protuberance it ſhortens it by withdrawing 
its extremities nearer to its center; then applying it to the place, it raiſes 


the center a little up towards its body and ſwells and ſtretches it every 


way; {6 that being almoſt void of air, and equally preſſed on all 


fides by the external air, ir ſticks like a cupping glaſs. The animal 
thus fixed on its center extends, contracts, or arches its forepart every 


way as occaſion requires, and with its pump ſucks the juice of any 
2 | thing 
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thing within its reach, When it finds it convenient to remove, it firſt 
extends its forepart, and fixes its pump at as great a diſtance as it 
can; then relaxing the fibres of its protuberance it drags the hinder 

rt cowards the forepart, and fixes the protuberance as before. Thus 
all its motions are performed by the forepart while the hinder part is 
wholly unactive. 

This inſect did not live above two hours after it was taken out of 
the fiſh's ſtomach, which I found quite empty. Being expoſed to 
the air it grew languid, but recovered a little when it was put into 
the ſea water. It became conſiderably leſs before it died. 

As the Bonite preys upon other fiſh, it is probable that this leach 
lives by ſucking their blood : but that failing we may ſuppoſe it 
faftens its pump to the membrane of the Bonite's ſtomach to ſuck 
nouriſhment from thence, and if ſo, it muſt give ita very painful 
{nation of hunger. 


XV. IN cutting off ſeveral thin ſlices from a piece of beef, when- 8 
I ever I — the fleſhy fibres — 1 could plainly diſ- — en 
cover the membrane, as it is commonly called, which runs between ing the faſci- 
and envelopes the fleſhy fibres, and eſpecially the larger faſciculi of _ of muſeu- 
them as they run lengthwife along the muſcle. Between theſe faſciculi 3 By 
the membrane is of a conſiderable thickneſs, but ſpreads: out every Leeuwenhoek 
way into ramifications exceedingly ſmall. I had obſerved ſome weeks ». 367. p.129. 
before that this membrane was compoſed of an inconceivable number Fan. &c. 
of very ſmall veſſels, which were plainly to be diſcerned not only '7*"* 
where the membrane appeared x, ſome conſiderable breadth, but 
even where it was not ſo broad as a ſingle muſcular fibre; but how 
fr this held I could not determine, foraſmuch as theſe ſmall ramifi- 
ations of the membrane did again ſpread themfelves into other ra- 
mifications ſo exceedingly fine, eſpecially where they encloſed the 
lingle muſcular fibres, that they were in a manner invilible even thro? 
my belt microſcopes. 
The very ſmall veſſels which compoſe this membrane as it is called, 
are doubtleſs framed to convey ſome nutritious juices,. yet they are 
ſo ſmall that the globules of blood cannot paſs through them. 
That this might be the better underſtood I cauſed a ſmall piece of 
the membrane to be deſigned, A. B. C. D. which with the adjoining Fig 54, 
fleſhy parts is cut through tranſverſly, and ſince it was impoſſible for 
the deſigner to draw the extraordinary number of veſſels which com- 
poſed it, on account of their being — ſmall, he has repre- 
knted them only by points. 
Although in my former letters I gave ſome draughts of the carnous 
res cut through croſs-way along with the membranes, yet for the 
ſatisfaction of ſuch as have not ſeen thoſe, I have here given another 
draught of the ſame, between E. F. G. and H. I. fig. 54, 


Theſe 
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Theſe carnous fibres when wet lay ſo cloſe to each other that the 
ſpace between E. F. G. and H. I. was quite filled up; but when dried 
the fibres were ſo ſhrunk that one might ſee ſuch ſpaces between them 


as are here delineated. 


Now as we fee, upon the drying of the membranes A. F. G. and 
D. E. G. with the muſcular fibres between them, what a number cr 
ſmall ramifications proceed from the membranes, as is here repreſented 
between the muſcular fibres; we muſt not imagine that theſe ramik. 
cations proceed only from the points here repreſented, but that the 
are continued the whole length of the fibres, and ſubdividing them. 
ſelves into ſtill finer ramifications encloſe every ſingle fibre in the 
whole muſcle. 

Amongſt ſeveral pieces of fleſh where the carnous fibres were cut 
tranſverſly, I happened on one piece with its branches ſo plain that 
the membranes and fibres looked like ſo many boughs of trees with 
the leaves on them, K. L. M. N. where M. ſhews the ſo called mem. 
brane torn off from another, as alſo how many branches it runs into 
and the many fibres it covers. 

All theſe carnous fibres with the ſo called membranes lay very com- 
pact together when I cut them off from the piece of fleſh, as likewiſe 
when I laid them on the glaſs and moiſtened them; but as the moi- 
ſture dried away they ſhrunk again in the manner here repreſented, 
and although the deſigner could plainly diſtinguiſh the ſmall veſſel; 
which were cut through, the largeſt of which appeared at M. yet he 
was obliged to mark them only with points. Here you may obſerve 
that all the carnous fibres having been cloſely tied together by the 
ſaid membranes wherein they were enveloped, which are nothing but 
a conger ies of veſſels, could not be ſeparated from each other upon 
drying, but by tearing aſunder thoſe membranes, 

The carnous fibres along with the ſo called membrane, X. L. M. N. 
do not take up more room than a grain of ſand may cover, and yet 
one might very diſtinctly obſerve in ſome of thoſe carnous fibres the 
parts of which they were compoſed. 

This obſervation I was reſolved to purſue in the fleſh of a whale, 
of which I had kept two pieces by me for about ſeven or eight years 
of about a ſpan long and two inches thick; from theſe I cut ſeveral 
ſlices tranſverſly, but found that the carnous fibres ſo cut through 
did eaſily ſeparate from one another. This made me think that the 
membranes were rotten: therefore I cut off the outſide with a tablc- 
knife, and then with a very tharp knife I cut the inner part into very 
fine ſlices, and there I found the excrements of mites, which were 
very ſmall but globular, and ſome of them as ſmall as I had ever 
ſeen before; and ſo going on I found theſe excrements every where, 

eſpecially where the membranes were thickeſt ; then looking into ſuch 
places where/the membranes were thinneſt, inſomuch that I was { 
tisfied a mite juſt come from the egg could hardly find room there, 
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giſcovered in the fo named membranes the aforeſaid veſſels, and that 
in as great a number as I had ſeen them in the ox's fleſh, and as plain 
25 one can ſee the holes in a thimble with the naked eye. 


2 N= 02 


d XXVI. 1. 8 obſervations which I made on the fibres of wood o. muſeu- 
o turned my thoughts to the fleſhy fibres of animals, con- Jer fbres of 
8 ſdering with my ſelf that ſince the author of nature uſually obſerves ren ani. 
. the ſame frame and ſtructure in a great variety of his creatures, per- Ts. 0 - 
- : 2 n. 367. 
J haps the fine membranes, with which every muſcular fibre is inveſted 5. 134. Fas. 
h and which are provided with an innumerable multitude of ſmall veſ- &:. 1721. 
e 


ls, might carry nouriſhment through every carnous fibre in a health- I Vid. ſupra 


ful body, in the ſame manner as in vegetables. 4 - add 
= In this view I cut off ſome very ſmall thin ſlices from the fleſh of 158 
« an ox, directly acroſs the length of the fibres, and having placed them 
th upon glaſſes and moiſtened them with clean rain-water, I obſerved 
m6 them with a very good microſcope, and continued viewing them ſo 
to long that the fleſhy fibres began to grow dry. I then ſaw that in 


ſome places the exceeding ſmall and fine veſſels, which compounded 
the membranes wherewith the fleſhy fibres were encloſed, were broken 
off from the fleſhy fibres by the unequal ſhrinking of the thin ſlice of 
f:h upon the plate of the microſcope. I ſaw at the fame time ſome 
other of theſe ſmall veſſels which were ſomething ſtronger than the 
former and were not broken off from the fleſhy fibres, but yet were 
{ſtretched and drawn from them to the diſtance of the diameter of a 
blood-globule*. I ſaw likewiſe ſome fleſhy fibres which adhered ſo vid. infra 
cloſe to other fibres that the ſmall veſſels of communication were not $. xxviii. 
broken off or ſtretched, ſo that nothing was to be ſeen there but only 
the membrane encompaſſing the fibres. - 
| likewiſe placed before the ſame microſcope ſeveral other carnous 
fibres which I had ſeparated according to their length from the fleſh 
of an ox. In each of theſe I e a great number of extreamly 
mall apertures, by which I judged that the ſmall veſſels of the mem- 
branes had entered the fibres; which veſſels having been moiſtened 
with water, as ſoon as the little moiſture which had been left in thoſe 
apertures was evaporated I could ſee them very plain and diſtinct. 
Now ſince two perſons of note have lately maintained that the 
blood circulated through the earnous fibres, in order to examine into 
the truth of this hypotheſis, I pricked my thumb with a fine needle 
and placed a little blood upon the glaſs where the carnous fibres lay, 
. with deſign to obſerve with my microſcope what was the proportion 
between the diameters of a globule of blood and of the aboveſaid 
apertures in a fibre. | 
While J was employed in theſe obſervations in came the painter 
. who for theſe many years has drawn all my diſcoveries, and not be- 
ing willing to truſt too much to my own eyes, he being much younger 
and better ſighted than I, I placed before him the ſmall apertures 1 
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the fibres, which he ſaid were 2 enough to be ſeen, and when he 
had viewed them to his ſatisfaction I placed before him likewiſe the 
22 of blood which lay together in great numbers, and yet ſo 
iſt inct and ſeparate one from another as one ſhall ſeldom ſee them. 
I then aſked him what he thought to be the proportion between the 
diameter of a globule of blood and the diameter of one of thof- 
apertures in a fleſhy fibre. After a little pauſe he gave me for an. 
ſwer, that the diameter of a blood-globule was four times as large ag 
the diameter of one of thoſe apertures. If ſo, then according to the 
known rale, a globule of blood muſt be divided into ſixty four party 
before it can enter through one of theſe apertures into a fleſhy fibre, 

This diſcovery appeared to me very wonderful, and I am apt to 
think that it will be very difficult to penetrate any deeper into the 
hidden ſtructure of the muſcular fibres, and the manner by which 
they receive their nouriſhment. 

Having committed theſe things to paper my thoughts ran again 
upon the muſcular fibres; and conſidering what I had faid formerly 
concerning them, that they were compoſed of long, ſmall filaments, 
I was not ſatisfied therewith, and therefore endeavoured to diſcover 
whether theſe ſmall filaments which compoſe a carnous fibre might 
not really be ſo many ſmall veſſels. With this deſign I took part of 
the fleſh of a whale which I had kept ſome years by me, and cut it 
into very thin ſlices directly acroſs the fibres, which having moiſtened 
with fair water I placed them upon ſeveral glaſſes and before ſeveral | 
microſcopes, when I obſerved that what J had formerly taken for | 
ſmall threads or filaments were in reality exceeding ſmall veſſels. I 

| 


then cut part of the whale's fleſh lengthwiſe, in order to diſcover the 
veſſels which convey the nutritious juice out of the membranes into 
the muſcular fibres, which veſſels then appeared to me in great plenty 
and very diſtinct. 

I afterwards took another piece of the fleſh of a very fat ox which 
T cut through tranſverſly, and looking upon it with ſome of my belt 
microſcopes, I could plainly ſee that how ſmall ſoever theſe fibres were 
they were ſtill vaſcular, for I could ſee the light through the aper- 
tures of theſe veſſels as I had done before in thoſe of a whale ; but if 
I happened to cut the fibres never ſo little obliquely inſtead of cutting 
_ directly acroſs their length, the light was not to be ſeen through 
| em. 
| The hind quarter of a mouſe had lain by me for ſome years; from 
| the largeſt muſcle of it I cut off tranſverſly ſome ſmall ſlices as thin 
as poſſibly I could. Then placing them before my microſcope, I not 
only ſaw that the carnous fibres were of the ſame thickneſs with thoſe 
of an ox, but beſides I could ſee the apertures of the veſſels compol- 
ing the carnous fibres as plainly as in the fleſh of a whale. The veſ- 
ſels in the muſcular fibres of a whale are indeed ſix times own 

num 
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number than in thoſe of an ox or a mouſe, but then the fibre of a 
whale is alſo fix times as thick as the other. 

Hereupon I conſidered after what manner the veſſels of which the 
muſcular fibres moſtly conſiſt received their nouriſhment from the 
veſſels of the membranes ; ſince the muſcular fibres, when they are 
ar reſt, have many alternate corrugations, by which I judged that the 
veſſels in the fibres muſt have their ſides preſſed together and their ca- 
vities cloſed up. But if we call to mind that in walking a man may 
move both his feet above 3600 times in an hour, (for he may make 
two ſteps in the time of one pulſation of the artery,) and that in that 
ſpace of time the muſcular fibres muſt be ſo many times extended 
and contracted, and will therefore require great ſupplies ; we fhall 
likewiſe find that this is ſufficiently provided for, ſince upon every 
extenſion of the muſcle the apertures of thoſe ſmall veſſels are free 
and open for the carriage of nouriſhment into the fibres. This won- 
derful ſtructure of the membranes and the vaſt number of veſſels they 
confiſt of, as likewiſe the ſmall veſſels of which the muſcular fibres 
are compoſed, has never yet to my knowledge entered into the 
thoughts of any man, and with many will hardly find credit. | 


XXVI. 2. TT has been affirmed to me by ſeveral perſons, and Continue by 
in particular, by a learned foreigner, that nature rhe /ane, . 
in all her various productions conſtantly obſerves the ſame courſe 358. f. 190. F 
and manner of operation. To this afſertion my obſervations by um Se. 
no means agree; neither thoſe that I have made upon the genera- 
tion of animals, and the ſeeds of plants; nor yet thoſe that I have 
made upon the muſcles and muſcular fibres of different animals; for- 
much as the muſcles of fiſhes are not provided with any tendons. 
On this occaſion, I have lately examined anew the muſcles of the 
cod-fiſh, upon which I have made the following obſervations, 
After the late diſcoveries I had made of the ſmall veſſels in the 
muſcular fibres of the whale, the ox, the ſheep, and the mouſe, I 
was apt to imagine that the ſame fabric would hold jin the muſcular 
fibres of fiſh likewiſe : but as this could not be certainly concluded, 
cut a piece of cod into ſmall ſlices, ſome according to the length of 
the fibres, and others directly acroſs them, in order to obſerve. whe- | 
ther theſe muſcular fibres were compoſed of great numbers of ſmall | 
reſſels running according to the length of the fibre. And in effect I 
found, that when I had cut the fibres dexterouſly through, there ap- 
peared in the microſcope as great a number of ſmall veſſels running 
along theſe fibres, as T had formerly ſeen in the muſcular fibres of a whale, 
But what appeared to me moſt remarkable was, that in a great 
number of fibres, in which I was not able to diſcover any veſſels run- 
ning according to their length, I obſerved abundance of ſmall veſſels, 
which ſeemed to me to proceed from the membranes e the 
'ibres. For in one fibre theſe veſſels appeared to come out of the 
Vor. VI. Part III. M cir- 


Of the muſcular Fibres of different Animals. Paxr Ill. 


circumference or circular tunicle of the fibre, and to paſs on to the 
oppoſite part of the tunicle. And in another fibre cut tranſverſly | 
ſaw veſſels ariſing from the circumference, and dividing themſelves 
into ſmaller branches about the middle of the fibre ; all which, as far 
as I could perceive, ended again in the circumference of the fibre, 
In one fibre I ſaw at leaſt fifty of theſe veſſels running through one 
another, 

Upon this diſcovery I found I had been miſtaken in what I had at 
firſt imagined, which was, that the veſſels which ariſe from the mem. 
branes proceed no farther than juſt through the tunicle of the fibre, 
and ſo diſcharge the fluid into the fibre for its nouriſhment. Whereas 
now I perceived that the veſſels which aroſe from the membrane and 
entered into the fibre did not end there, but ſpread themſelves into 
ſmaller branches proceeding every way from the inſide to the tunicle 
of the fibre. This cauſed me to think that the nutritious juice might 

circulate in theſe ſmall veſſels, juſt as the blood does in the veins and 
arteries ; and that what the muſcular fibres received from them might 
be no more than what ouzed through the tunicles of theſe ſmall veſ. 
ſels, as I have ſaid of the ſmall veſſels in land- animals, which have no 
other end than the artery coming from the heart and the vein termi. 
nating in the heart; the artery and vein thus making one continued 
veſſel. | | | 

Having now a great number of fibres lying before me, in which 
I could 2 very plainly the veſſels juſt now treated of, yet I could 

not diſcern in the tranſverſe ſections of the fibres any appearance of 
thoſe veſſels which run along their length, and 3 the greateſt 
part of the body of each fibre, This I imputed to the cutting of 
thoſe veſſels not directly acroſs but ſomething obliquely, by which 
their apertures had been cloſed in ſuch a manner that I could not per- 
ceive them nor the leaſt reſemblance of them. | a 

I have ſeveral times obſerved between the muſcular fibres of fiſh a 
great number of veſſels; lying together, which compoſed what is 
commonly called a membrane; which veſſels ſurrounded the muſcular 
fibres, and lay ſo many of them together that the thickneſs of the 
whole faſciculus of veſſels was equal to that of a muſcular fibre, and, 
as I imagined, was afterwards to be diſperſed in ſmaller ramifications 
between the fibres. 

In taking a view of an entire muſcle of a. cod-fiſh and the fibres 
of which it was compoſed, 1 found the thick end of the muſcle to 
equal the back of an ordinary knife, and the thinner end not to ex- 
ceed the thickneſs of a ſingle fibre. Many of theſe fibres are twice 
as long as the thickneſs of the muſcle, and between the muſcles lie 
what are commonly called membranes, which are nothing elſe buta 
congeries of veſſels. Theſe veſſels do not only run between the fibres, 
yo into the very ſubſtance of every fibre, as we ſee when the fibres 

re Cut tranſverſiy. By theſe veſſels the muſcular fibres and the entire 


muicles 
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muſcles themſelves are ſo firmly bound. together, that they ſerve in- 
ſtead of tendons to one another, 

In like manner the muſcular fibres are united to the bones by the 
veſſels proceeding from the bones, which veſſels compoſe what in 
lund- animals is called the perioſteum. 

In order to give a clear notion of what I mean when I ſpeak of 
the muſcles of a cod-fiſh, I have cauſed two of thoſe muſcles to be 
delineated lying cloſe together as they are united to one another, and 


ſeparated from the other muſcles, A, B, C, D, the part deſigned by Fig. 56. 


4, B, C, having been covered with the ſkin near the head of the fiſh. 
And it is my opinion that the body of the cod-fiſh, from head to tail, 
conſiſts of a continued ſeries of ſuch muſcles. 

| have likewiſe cauſed a ſingle muſcle of the fiſh to be repreſented 


by E, F, G, H, where E, H, C, ſhews the thickneſs of the muſcle z Fig. 57. 


and its thin edge, which is no thicker than the edge of a knife, is 
marked by E, F, G. 

Though theſe muſcles had lain ſeveral days upon a paper they were 
not dried ſo hard but that I could ſplit them into thin ſhivers, one of 


which is deſigned between the letters I and X, in order to ſhew the Fig, 58. 


oblique courſe of the fibres, which are repreſented by ſmall lines. 

| now turned my thoughts to the river-fiſh, and particularly to the 
pearch; and, as I imagined that an old pearch had no greater number 
of muſcular fibres than a young one, but only that the fibres encrea- 
ſed in bigneſs during the growth of the fiſh, and that the larger theſe 
fibres were, the more plain and diſtinct muſt be the ſmall veſſels of 
which the fibres were compoſed ; I ſent orders, upon a market-day, 
to bring me the largeſt pearch that was to be found in the market 
and accordingly I had one brought me the largeſt that I had ever ſeen, 
weighing three pounds and an half, and ſeventeen inches and an half 
in length Delft meaſure, which is the ſame with the Rhinland. 

[ cut off four pieces from this fiſh, as two from the back near the 
head, and two others from the belly in the thick part of the fiſh, with 
deſign to make my obſervations upon them the next day. 

Accordingly, at that time, I took a view of the muſcular fibres 
both in ot and breadth, and found that the fibres of this great 
pearch were not ſo thick as thoſe of the cod-fiſh. Upon cutting them 
through lengthwiſe, I ſaw the apertures of the ſmall veſſels in fo 
great a number, as I could hardly have believed if I had not ſeen 
them, I next cut ſome of the fibres tranſverſly, and plainly found 
them thinner in this pearch than in a middling cod-fiſh, and ſaw the 
ſmall veſſels that compoſe the greateſt part of the bulk of the fibre, 
ins as cloſe together as ever I ſaw them in any kind of fiſh or 

eſh. 

To give a better notion of theſe muſcular fibres and of the great 
number of ſmall veſſels of which they are chiefly compoſed ; I had 
ſome weeks before placed ſome of no cut tranſyerſly in pieces * 

2 ore 


b 
| 


Fig. 59. 


Fig. 60, 


Fig. 61. 


Of the muſcular Fibres of different Animals, Paxr Ill. 
fore a microſcope, with deſign to have them drawn by my painter, 
but had been obliged to defer it by the great ſeverity of the weather. 
Theſe had been a little moiſtened before they were placed upon the 
glaſs, in order to make them ſtick to it the better; and I have cauſed 
a ſmall portion of theſe muſcular fibres of the fiſh, cut thro” tran. 
verſly after they were grown dry and in their ſhrinking had been torn 
off from the ſmall veſſels that encompaſs'd them, to be repreſented, 
as at L, M, V, O. The openings of the ſmall veſſels in theſe fibres 
were diſtinctly to be ſeen, but appeared in ſuch great numbers, and 
were ſo exceedingly ſmall, that it was impoſſible for the painter to 
repreſent them any otherwiſe than by points. 

In this figure are repreſented what we call the membranes, but 
which indeed are nothing elſe but a congeries of ſmall veſſels, which 
not only ſurround the fibres, but enter into their very ſubſtance, 
Theſe, in the drying and ſhrmking of the object upon the plate, had 
been torn off from the fibres, as may be ſeen at P, P, P. | 

When this was done I put a ſmall drop of water, about the ſize 
of a pin's head, on this ſmall portion of bees, into which it imme- 
diately inſinuated and ſwelled them to the ſame bigneſs, as when they 
were firſt laid upon the plate: after which I deſired the painter to 
draw them as they then appeared to him, but to omit repreſenting 
the ſmall veſſels, and only to deſign the circumference of every fibre, 
which he did, as appears at Q, R, S, 7. 

I then clove a grain of millet through the middle, and placing one 
half of it upon the glaſs beſide the portion of fibres repreſented in 
fig. 59. I deſired the painter to obſerve the difference in bigneſs be- 
tween the half grain of millet-ſeed and that portion of fibres; who 
told me that the half grain appeared larger than the portion of fibres, 
and ſo faid likewiſe a fecond perſon that viewed them. By which one 
way eaſily imagine in how ſmall a ſpace that number of fibres is com- 
prehended, each of which conſiſts of ſo many veſſels. I cauſed the 
painter to repreſent the half grain of millet at fig. 61. 

I likewiſe made my obſervations upon the — fibres of a pike, 
a roach, ſchar, and flounder, in each of which I found the fibres to 
be compoſed of ſmall veſſels, like thoſe of a cod and pearch- 

I had now a mind to examine the muſcular fibres of the ſmelt, to 
ſee whether they were likewiſe compoſed of veſſels, but not being 
able at that time to meet with any, it came into my head to obſerve 
the ſame in dried ſprats. Accordingly I took the largeſt of theſc ! 
could light on, which was a little more than five inches in length, 
and I found that the fibres of the ſprat were but little thinner than 
thoſe of the large pearch ſpoken of before, and that the veſſels of 
which the fibres were compoſed were nearly as numerous as im the 
fibres of the pearch. ; | 

From theſe obſervations ſome perſons may be apt to conclude that 
the muſcular fibres of land- animals are of the ſame thickneſs with 
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thoſe of fiſh. But for the ſatisfaction of thoſe who have not ſeen the 

objects here ſpoken of, I have cauſed a ſmall portion of the muſcular 

fibres of a large ox to be delineated, as they appeared through the 

ame microſcope with the former, to ſhew the thickneſs of the dried 

fbres and the veſſels that compoſe them, X Z. Fig. 62. 
| deſired the painter to tell me, how many veſſels he could ſee in 

the tranſverſe ſection of one of theſe fibres; who after ſome pauſc 

replied, that he counted five and twenty veſſels in one fibre. 

Some time after this I had a ſmall ſmelt brought me, of the length 
of about two joints of my finger; and cutting tome of its muſcular 
fbres tranſverſly I placed them before a microſcope, and ſaw not onl 
that theſe fibres were twice as thick as thoſe of an ox, but likewiſe 
that they were provided with as great a number of veſſels as the fibres 
of other fiſh. 

Upon thus obſerving that che muſcular fibres of fiſhes were much 
urger than thoſe of beaſts, I ſer my ſelf to conſider for what reaſons 
the great Creator of the univerſe had made this diſproportion between 
them, All the ſatisfaction I could meet with in my thoughts upon 
this ſubject was that, as the fiſh ſwim in the water their muſcular 
fibres need exert very little force to ſupport their bodies in the wa- 
ter, becauſe they are very nearly of the ſame ſpecific gravity with the 
element in which they ſwim. All the force they exert is in their pro- 
gteſſive motion in purſuit of their food. Whereas the muſcular fibres 
of land-animals exerciſe a great force, not only in ſupporting and 
moving their own bodies, but in carrying burthens and other labour 
they are put to, And we muſt allow, that the ſmaller and finer the 
fibres are to make a body of any determinate thickneſs, the ſtronger 
wil be the compoſition, and therefore the muſcles in fleſh muſt be 
ſtronger than thoſe of fiſh. But this I leave to better judgments. 

t juſtly claims our admiration to ſee the wonderful and amazing 
ſtructure of theſe minute parts in the muſcles of beaſts and fiſh, 
which never entered into our thoughts; and no doubt there are many 
other ſurpriſing things there incloſed, which will perhaps for ever eſcape 
our penetration. | 
XXVI. z. BOUT eight days ago I viewed a portion of the Continued by 

fleſh of a fat ox, as hkewiſe the muſcular fibres of a the /ame, n. 
cod. fiſh and of a pearch; which fibres being cut tranſverſiy, I could 371. f. 72+ 
lee in them very diſtinctly the great number of ſmall veſſels that ran Ap. Ce 1722: 
along the length of each fibre. And I faw the ſame this month of 
April in the muſcular fibres taken from the hinder leg of a mouſe 
and cut through tranſverſly. 

In ſpeaking formerly of the ſmall fibrillz that help to ſuſpend the 
teſticles of a ram, I forgot to mention that each of theſe conſiſts ot 
exceeding ſmall veſſels which run parallel to its length, | 
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I have at this time ſtanding before a microſcope a ſmall portion of had 
the bone of an ox, in which may evidently be ſeen the veſſels which "or 
roceed from the bone and compoſe what is called the perioſteum, a; MW 
likewiſe the openings of theſe veſſels. The reaſon of their appearing the 1 
ſo clearly is, as I imagine, that they are filled with the medullary oil. 


XXVII. I. A Fter the diſcoveries that I had formerly made con. 


cerning the circulation of the blood, particularly 
that the blood-veſiels had no endings, I began to conſider how the 


fat particles could be formed, ſince I did not think that they were ſe- 
parated from the blood and came out of the blood-veſſels. But hav. 
ing now plainly diſcovered that the ſo called membranes were nothi 
but very ſmall veſſels, and believing that they were created for ng 
other end but to tranſport nutriment, as alſo that there was no circu- 
lation in theſe veſſels, I imagined that the matter which we call far 
was brought into them, which, when there was too great a ſupply of 
nutriment ſo that it could not be forced farther on, muſt be driven 
out of theſe veſſels; for all the particles of fat that I have as yet ob- 
ſerved are incloſed in ſmall films. 

This original of the fat is to me much more credible than that it 
ſhould be forced out of the blood - veſſels; though I cannot as /yet 
determine how theſe fat particles, which conſiſt of ſmall globules and 
thoſe of ſtill ſmaller globules (as it appears to me) are made and 
formed: as alſo where theſe veſſels which conſtitute what we call 
- 1 have their beginning, and how this fat is brought into 
them. 

Examining a piece of ox's fleſh that I believe had lain by me about 7 
four years wrapped up in a paper, I found in it ſome places covered 
with a membrane; from this I cut off ſeveral ſmall ſlices along with 2 
the membrane, and I found that near the membrane there lay about . 
ſixteen or eighteen nervous fibrils, which in the drying of the fleſh 
were ſo ſqueez'd together, that they were almoſt twice as long as they 
were broad. In ſome of them I ſaw very diſtinctly thoſe veſſels which 

| 
| 
\ 
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are in the nerves. 


Theſe nervous fibrillæ were encloſed by a ſort of half round ſepa- 
rating them from the muſcular fibres, which half round conſiſted of a 
row of {mall tendinous fibrillæ, each of which was about twice as thick 
as a hair of a man's beard, Without theſe tendinous fibrillæ lay the 
muſcular fibres that had been cut through tranſverſly, and in this part 
of the half round there were ſeveral apertures, which ſeemed in the 
microſcope big enough for hemp-ſeed to paſs through, which might 
well be taken for veſſels but that there lay ſo many of them together. | 
But conſidering that the nerves are commonly covered with fat par- 
ticles, I concluded that theſe apertures were no veſſels, but meer par- 
ticles of fat, which I found to be true when I had cut through them 
and diſcovered that the inward fat was eaten out by the mites which 
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had left only the huſks or cortices of the fat globules behind: which 
cortices I never had hitherto been able to diſcover, becauſe the cor- 


rices of the fat globules would upon any heat melt away as faſt as 
the inward fat. 


XXVII. 1 Have formerly ſaid + that the matter which we call meal Continued 5y 
| or flower in wheat, rye, barley, oats, and in all forts of 33 * 
heans, is ſhut up as it were in little cells or chambers, and that thoſe Pune 2 
little cells areAeparated from each other by thin membranes, which 1722. 
ae thinneſt int wheat. And as in the enquiry into what is called the J Vid. ſupra 
perioſteum of an ox or ſheep I have often broke in ”m the fat 4 iy wad 
particles thereof, and as often viewed through a microſcope the ſaid © * 
broken particles, ſo have I likewiſe placed a few of the fat globules 
upon a clean glaſs plate and held it over a coal fire or the flame of a 
candle till they were all melted ; ſo that not only the fat, which was 
hut up in the ſkin of the fat globules, but likewiſe the ſkin itſelf was 
reduced to a fluid matter. In this ſtate I immediately brought it be- 
fore my ſight, and viewing it with attention perceived, when the 
melted fat was cold that there were different matters incloſed in the 
id fat globules; for there appeared an inconceivable great number 
of yy. ſmall coagulated particles, and the reſt of the parts of 
which the fat was compoſed lay in one ſmooth and even. ſubſtance z 
and I have been conſidering whether there might not be incloſed in 
ſuch a globule of fat ſo many little cells and partitions as we ſee in a 
little grain or ſeed, but if it be ſo it will remain concealed from our 
eyes. 
Having now again carefully contemplated theſe coagulated globules 
of fat many of which go to the making of one little bubble, I often” 
fancied that I ſaw in each of the ſaid ſmall particles ſuch a tranſparent 
dent as I have before ſaid the meal globules of wheat, &c. have; and 
conſidering that the great Creator of the univerſe has made all his 
creatures almoſt after the ſame manner, and that there grows no plant 
whatever but its ſeed, though never ſo ſmall, has incloſed in it the 
lame ſort of particles as are found in bigger ſeeds; and that though 
they differ in magnitude, yet are they analogous one to the other; this 
being ſo, I ſay, we may eaſily imagine that as a fat globule has a 
bark or ſkin as well as any ſeed, they are furniſhed within with par- 
cles analogous to thoſe of the ſeeds which we call wheat, oats, and 
the like; and although we render the fat fluid by the help of fire, yet 
will the ſmall particles which are incloſed in the fat globules again re- 
lume their former figure. 
Yea I have fancied to myſelf, though it did not appear to my ſight, 
that each fat particle is furniſhed with little cells within like the ſeeds 
or fruits of plants. 
After I had written this I was informed that my butcher had killed 
a ſheep of an uncommon bigneſs, weighing a hundred and forty 


+ | | pounds 


Fig. 63. 


Fig. 64. 
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pounds without the fat that they took out of it after it was killed. 
which weighed fifty one pounds, ſo that the whole ſheep weighed 
above 190 3 

a 


I ordere piece of the fat that grew about the kidneys of the 
ſaid ſheep to be brought to me, imagining that 1ts fat particles would 


be of a coarſer grain than thoſe of ordinary ſheep ; for I have ob- 
ſerved ſeveral times that the bigger an ox was the larger were the 
fat particles thereof; and ſince not one man in a thouſand has ay 


knowledge of the contexture of theſe fat particles, (for we find tha: 
there are not any two of one and the ſame figure, they being com. 
preſſed by other particles with which they are ſurrounded) I have 
cauſed ſome few of theſe fat particles to be drawn, as between 
A, B, C, D. 

Now when we meet with one of theſe little bundles of fat parti. 
cles, as has frequently occurred to us, in which the fat particles were 
four times this thickneſs ; I imagine that ſuch fat particles cannot be 
produced out of one ſingle adipoſe veſſel, but that out of ſuch a yeſ. 
{el ſeveral ſmall ſprigs iſſue forth, and our of each of thoſe ſmall ſprig 
proceed others {till ſmaller, and that out of theſe particles one larger 
fat particle is formed like a bunch of grapes. | 
I cut off with a razor the fat in ſeveral places of a greater piece 
as thin as I could, laying the thin flices upon ſeveral glaſs plates over 
a coal-firez as ſoon as they melted, I immediately viewed them with 
a magnifying-glaſs, when obſerved the ſkins or membranous coats 
of the fat globules lying among the melted particles, and in the ſaid 
melted particles there was nothing to be perceived but a limpid mat- 
ter ſurrounded with ſmall air-bubbles ; but when the fat was con- 
gealed, we could obſerve but very little of the membranes, becauſe 
they were covered with the particles of fat with which theſe mem- 
branes or ſkins had before been filled. | 

I cauſed a few of theſe ſkins of the fat globules to be drawn, as in 
fig. 64. between E, F, G, H. During the ſaid obſervation I fixed 
my eye with attention upon the far particles of the ſheep which had 
been melted and were again coagulated; and I could not but judge 
that theſe fat particles which were exceeding ſmall, were analogous 
to that internal matter wherewith ſome of the ſmalleſt little ſeeds are 
furniſhed; and in a great many of theſe exceeding ſmall particles 
could in clear weather diſcover ſome tranſparency. 

Moreover, I cut as thin ſlices as it was poſſible of the fat, yea ſo 
thin that five or fix of them did not weigh a grain, and put them 
into a little water, in order to try whether I could make any farther 
diſcoveries thereby with reſpect to the ſmall particles of fat; but it 
was in vain: only I ſaw floating upon the water very ſmall particles 
of fat which were coagulated in a ſpherical figure, the very biggeſt 
of them being no bigger than a grain of ſand. I placed theſe par- 
ticles upon a glaſs platez and viewing them with a microſcope I ob- 
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d, ſerved the figure which I mentioned above as plain as before; and 
ed other fat particles ſeemed to be of a different figure. I put one of 
theſe into the hands of my painter or deſigner, bidding him to draw 
he what he obſerved, it being the figure of one of the ſaid fat particles 
Ig which was coagulated on the water, repreſented by fig. 65. between 
* I. K, L, M, which was not very conformable with the other melted Fig. 65. 
he fat particles; for in the doing it all the particles did not melt, for the 
ny fac particles are not all extracted by the water, and coagulate upon 
* the water in ſmaller and greater globalar particles; and when we take 
m- out of it the remainder of the thin flices of fat which float upon the 
water and view them with a microſcope, we find that many of the fat 
particles _ intire to the eye; and whereas they were before v 
ſmooth and even in their ſides, they were now changed into roug 
and uneven particles; ſo that one would be apt to think there were 
two different ſorts of particles in the fat, and that one fort melted more 
alily than the other. 
ou in order to get theſe melted particles of fat out of the water 
without altering them, I made uſe of a round glaſs wherewith I ſkim- 
med the ſuperficies of the water; by which means ſome of the coagu- 
lated particles ſtuck to the glaſs. Moreover, I again melted ſome of 
the fat particles, which had been coagulated upon the water, over a 
coal fire as they lay in the water; and when they were again coagu- 
ated, viewing them with a microſcope I found the ſmall fat particles 
to be yer ſmaller than thoſe that were melted out of the water. 
In this laſt obſervation I perceived with aſtohiſhment”the incon- 
ceivable number of veins and membranes which were'diffus'd through 
the fat, and the multitude: of ſeparated fat particles that were involved 
in their ſeveral membranes. 
After this there was laid before me the hind-quarter of a ſuck- 
ing lamb, over which was ſpread what we call the net or caul 
and having cut off ſome pieces of the ſaid net or caul, u 
which there was little or no fat, with a pair of ſciſſars, and placing 
them before a microſcope, I obſerved again that the fat particles 
vhere there were very few of them included between the membranes, 4 
were of a more globular figure than in other parts where a good 
many lay together, and that in other places they were preſſed or 
bruiſed, which I fancy was occaſioned by the butcher's ſqueezing the 
cul in that place with his fingers; and in another place the fat par- 
ticles had been ſo torn in pieces that I could ſee nothing remaining 
but the ſkins of. the fat globules. | 
Moreover, I ſaw that the fat particles had ſuch a pinch or dent in 
them, as I have ſhewn to be in the globules of flower of wheat; 
whereby I am confirmed more than before in my opinion, that the 
at globules might be ſeparated intirely or in = from the ſkin with 
2 they are ſurrounded, by opening the dents without breaking 
em. | 
Vor. VI. PaxT III. N Then 
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Then I took off the thin membranes which encompaſſed the far 


particles, and viewing them with a microſcope obſerved that the far 


particles had imprinted a roundiſh figure on the membranes inclining 
to a hexangular ſhape, that it was a pleaſure to look on them; but in 
other parts they were of an oval figure. 

Moreover, I took a flat fiſh which we call plaiſe and taking of 
the fat which adhered to the veſſels or bones I viewed it with a mi. 
croſcope and obſerved that the fat particles were of ſeveral ſizes ; and 
ſome were ſo ſmall that I judged that fifty of the leaſt were no big- 

er than one great fat globule; moreover, I ſaw that many of the 
at globules had ſuch a pinch in them as we find in the meal or 
flower of thoſe little white beans which we call French or kidney. 
beans. 

Afterwards my ſervant brought me the fat of a perch nine or ten 
inches long, and taking a lictle of it I viewed it with 'a microſcope, 
but could not diſcover any ſmall particles in it nor any internal dent as 
I had obſerved in the fat of a ſmall plaiſe. 

After the fat of the perch had lain an hour or two upon the glaſs I 
viewed it again, and obſerved that the particles were ſeflened or be- 
come ſmaller, and that the ſkin of the fat particles, which as yet 
was beſet with ſome fat particles, was as it were ſhrunk or wrinkled, 
and the fat that was burſt out lay about the fat particles, and was ſo 


fluid and tranſparent that we could not diſcover any parts in it. 


From this obſervation I began to think whether each of theſe fat 


| 2 was not provided with an orifice or hole out of which the 
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t might be protruded at all times, as often as the parts of the fiſh 
ſtood in need of nouriſhment, without an entire laying open the ſkin 
of the fat globules; for we conſtantly find that when the eggs of the 
perch, which we call the roe, increaſe in bigneſs, its fat decreaſes ; 
yea in ſuch a manner, that when the ſaid eggs or roe are arrived at 


their utmoſt bigneſs, there is ſeldom or never any fat to be ſeen, upon 
the inteſtines of the fiſh. 


XXVIIL 1. LX tuis litteris intellexi inventam tibi rationem eſſe, 
qua diametros globulorum fanguineorum aliarumque 
minutiſſimarum rerum certo cognoſcere poſſis, adeo quidem ut de- 


1 
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magnitudine convenire. 


Hoc ego inventum cum legerem ſumma voluptate affectus ſum; 
ſtatimque ſic mecum ratiocinabar ; ſi 1940 globulorum ſanguineorum 
diametri lato pollici longitudine reſpondent ; adhæc fi corpora inſtar 
globi rotunda eam ad invicem proportionem habent quam habet nu- 
merus cubicus ad ſuum axem, ſicut a geometris traditur; ſequitur 


prehenderis diametrum globuli ſanguinei cum parte 


lati pollicis 


corpus quod ex 73901384000 globulorum conjunctione 2 — 
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haud majus eſſe corpore globoſo cujus axis latum pollicem longitu- 
dine adæquet. | 

Et quia de examinando denuo ſanguine me rogaveras; meum ip- 
fius & duorum preterea hominum ſanguinem viſu exploravi ; plane- 
que comperi 4 diametros globulorum ſanguineorum, uti ſcripſiſti, 
cenvenire cum diametro a fili argentei quod mihi mittere dignatus es. 
1d ſolum dicere habeo, quod globulos quoſdam ſanguineos, ſed per- 
paucos, viſu perceperim; quorum quaternæ diametri diametrum fili 
argentei longitudine aliquatenus excedebant. Verum conjicicbam glo- 
bulos illos, quos ex pollice per acus punctionem eduxeram & adhuc 
calentes vitro imponebam, a rotunditate figuræ nonnihil deſciviſſe ad 
fguram planam. | 


XXVIII. 2. icis hanc explorationem non eſſe indifferentem ſeu Of the g.. 
inutilem, quoniam non impoſſibile eſt quin illa ob- 4% in 5/cod 

ſervatio de globulorum ſanguineorum magnitudine in variis animali- % dhe {es 

bus, una cum ſuis parvulis vaſculis, ductura ſit nos aliquando ad de- 989 
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At mihi quidem videtur nos nunquam ad explorationem illam per- Ni. Ce. 
yenturos, quomodo ſcilicet hi globuli ex materia fluida ad magnitu- 
dinis determinatæ globulos ſint coagulati. 

Multis abhinc annis ad me aſportari juſſi vinum fermentans, quia 
hoc vinum | tea producit fere ſanguineis æquales, quos vini faeces 
vocamus : & quamvis tale vinum microſcopio apponerem, tamen nil 
aliud videbam quam innumerabilem multitudinem parviſſimorum 
r acreorum ſurſum ad ſuperficiem vini adſcendentium, & 
cum illos globulos quos vini faeces nominamus ducentium. Cum 
jam in ſuperficiem vini venerant, ſeparabantur vini foeces a globulis 
acris & fundum repetebant, nec percipere poteram quomodo globuli 
quos dicimus vini faeces formabantur : ſimulac, ni fallit memoria, 
globuli illi inferius deſcendiſſent, exibat ex globulo quoque iterum 
globulus acreus, & ita denuo ad ſuperficiem vini devehebatur. 

Imaginor mihi coagulationem illam ac determinatam globulorum 
languineorum magnitudinem à rerum primordiis eſſe creatas ; nam ſi 
unus globulus altero major eſſet, ſuſpicamur exinde inordinatam cir- 
culationem fore ſecuturam, quoniam ſanguinem per varia vaſcula ſan- 
guinea rapide transfluentem vidi, quæ adeo exilia erant ut ſimplex 
altem globulus tranſire potuerit. | 


* Hujus fili argentei diametri 485 pollicem, five duodecimam pedis Londinenſis 
partem, conficiebant ; quod compertum fuerat per methodum in Lats Philoſoph. 4 1 Vol. IV. 
expoſitam No 355. pag. 761. Kae. 
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An account of a Book omitted. 


x. 365. p. 83. XXIX. [7 re del Dottor Pietre Anton. Michelotti Filoſofo 
& Medico d' Arco, _ la natura, cagione & rimedi 
dell' infermita regnanti ne* animali Bovini di molte città &c. nell' au- 

tunno del' anno cadente 1711 in Venezia 1712. 
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CHAP. IL 
De General Arrxcrioxs of the Human Bopv. 


The anatomy 1. UOS habent characteres varii ztatis gradus. A fluiditate af. 
of a decrepit cendit homo ſenſim per ſoliditatis varias mutationes, donec 


on man. By cum rigiditate & fibrarum veluti immobilitate amittat vi. 
Li tam. Nec contemnendi eſt uſùs hæc in medicinà conſi- 
Scheuchzer. x 
1. 376. 9. 313. deratio. 

370. p. 313 Eh : 1 
March & c. Accidit ante menſes aliquot, ut ob decrepitam ſuam ætatem & 
1723. raram, in noſocomium fuerit receptus J. Leon, Vopper, Rhœtus, 


Sharanienſis ex ccetu Glantino fœderis ſuperioris. Is juxta tenorem 
teſtimoniorum lucem primum vidit, x Mai) 1614. A. 1634. Me- 
talli foſſor in vena ſepultus, per horas 3 3. ſub terri jacuit: mortuo, 
quam vivo ſimilior inde protractus, propter abdominis validam quam 
paſſus eſt preſſionem, inde ab illo tempore incontinentia urine labo- 
raverat. A. 1637. iter fecerat per Hungariam, Turciam, Terram 
Sanctam, reverſus Venetias. Poſt A. 1639. militem egit in ſervitiis 
Caroli Ducis Lotharingiæ, in ſtatu Mediolanenſi, & A. 1663. in 
Luſitania, A. 1682. interfuit obſidioni Viennenſi, & in ultimo bello 
obſidioni Landaviæ & cladi Hockſtettenſi, Ita vitam, per vario 
caſus & mille rerum diſcrimina, protraxit ſenex noſter ad annos 109. 
menſes 3. obiit autem die 2 Feb. 1723. 

In cadayere obſervavimus, curſoriè veluti, (non enim licuit per 
temporis anguſtiam ſeEtioni diu immorari) ſequentia. 

In abdominis cavo erat, parva quidem copia, ſerum ſanguinolen- 
tum extravaſatum. 

Inteſtina tenuia fuere omnia inflammata, rubro colore tina, & 
duodenum 50 primis integrum admodum dilatatum, interna ſui 
parte fracidum prorſus & gangrænoſum; omentum prorſus emacia- 
tum, ut vix agnoſci potuerit: pancreas contractum: hepar ſanum: 
veſicula fellis bile replea ductus choledochi eadem turgidi, & tota 
vicinia inteſtinorum & meſenterii virore infecta, ut alicubi extravaſata 


videretur bilis, cujus egreſſum in duodenum invenire haud potuimus. 
Prope pylorum, in ventriculi ſuperiore parte, aderat expanſio veluti 
flatulenta, nuce juglande major. . Renes ſani, ut & lien, cujus exte- 
rior membrana, jucundo admodum ſpectaculo, obſeſſa erat hinc inde 
maculis 


/ 


fo 
di 


CHar. II. The anatomy of a decrepit old Man. 


maculis nivei candoris, magis minuſque latis, gue primo intuitu re- 
frebant puſtulas variolarum maturas, ſed cartilaginez prorſus erant 
auritiei, & ultra ſuperficiem reliquæ membranæ aliquantum elevatz. 
Obſervo heic, antequam progrediar ulterius, non duntaxat rigeſcere 
fbras, & contrahi ſuprema tate, ſed tantum non inſenſiles fieri; 
nemo quippe juvenilis vel conſiſtentis ætatis pateretur inflammatio- 
em inteſtinorum, qualis hc fuit, abſque acutiſſimo dolore, de quo 
amen æger poſt ſenile delirium, quod aliquamdiu eſt perpeſſus, ad 
e ultimis vitæ diebus rediens, nihil eſt conqueſtus. Cartilaginea 
{la lienis cruſta manifeſto eſt indicio, poſſe ita rigeſcere membranas, 
it tandem indurentur. 

Thoracis apertio non parum faceſſebat laboris. Fuerunt quippe 
on ſolum ſterni illæ coſtoſæ prominentiz, alias cartilagineæ, heic 
lane oſſeæ, ſed & cum ipſis coſtis tantum non continuæ, indicio 
manifeſto cartilagines fieri ſucceſſu temporis oſſeas, quemadmodum 
nembranæ & arteriæ fiunt cartilagineæ, & ex cartilagineis non ſemel 
oſſeas narrant hiſtoriæ. Pulmones viridantibus paſſim maculis obſeſſi, 
n utroque thoracis Jatere, poſtica ſui parte affixi erant coſtis: pericar- 
dium amplum & multo ſero refertum, cujus & aliqua portio in cavo 
fuitabat thorace. Cor 1 vidimus ſatis amplum, imprimis auri- 
culas dilatatas præter modum, & tum haſce tum ventriculos ſanguine 
concreto refertos, unde patet ſubſtitiſſe tandem ſanguinis motum, 
propter defectum contractionis elaſticæ in tubulis arterioſis, & cor- 
dis machinam ſanguini ad concretionem diſpoſito expellendo non am- 
plius fuiſſe ſufficientem, imo propter nimiam reſiſtentiam obrutam. 
Preſtabat tendinem illum, quo cordi inſeruntur arteriæ, vel oſſeum 
plane, vel cartilageneum ſaltem: oſſeus ſane, quod novimus, fit in 
crvis adultioribus, unde os de corde cervi. Et ſane aliquid tale of- 
fndimus, nimirum valvulas ſemilunares, præprimis aortæ, cartilagi- 
neas pene, precipue media ſui parte. Aortam ipſam deſcendentem 
obſervavimus valde amplam, diametri duplo majoris, quam eſt gula, 
Pariſini circiter pollicis. Gulæ inſtratæ paſſim erant glandulæ ſenti- 
formes induratæ. Amplitudo illa aortæ indicat tardiorem ultimis 
forte vitæ annis hy dropter motum ſanguinis, unde arteriz quæ 
propiores ſunt cordi fuere ſenſim dilatatæ, ſicuti ſæpe obſervamus di- 
latari adeo, ubi nimia eſt molis reſiſtentia, ut in aneuriſma abeat egre- 
Clens è corde arteria magna. 

Pergimus ad caput, ubi prædura cranii ſubſtantia rurſum ſolitò 
majorem poſcebat laborem: ſuture, imptimis ſagittalis & lambdoidea, 
rant fermè obliteratæ, nec prorſus penetrabant utramque tabulam, 
ut nulla fuerit per illas è cavitate illa magni capitis perſpiratio, & 
ſuccus ille offium nutritius, inter fiſſuras ſuturarum extravaſatus, fac- 
tus quoque fuerit oſſeus. Foramina quidem tria quacuorve ſatis am- 
pla, in ſupremo vertice, ad latus utrumque ſinus ſagittalis, pollicis 
trme diſtantia ab invicem viſuntur, internam laminam ad externam 
ulque-penetrantia, nec tamen ullum illorum utramque perforat _ 
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lam. Dura meninx triplo fere craſſior fait quam eſt ordinaris, coria. 
cea penè: pia ſeparabatur facile, nimio utpote irrigata ſero, à cerebri 
ſubſtantia : ventriculi omnes ſero erant referti, quod ſat magni copii 
uoque fluirabat in cerebri baſi, imprimis ad ſpinalis medullz egref. 
2 Plexus choroides glandulis piſalibus, lympha coagulata refertis, 
erat obſeſſus: ſeptum pellucidum egregiè poterat conſpici : cæterum 
cerebri ipſa ſubſtantia, imprimis interioris, flaccidior ſolito. 
Innotuit mihi inde ex quo obiit decrepitus noſter, retuliſſe eum 
quibuſdam fide dignis, quod pater ejus, ſæculum jam ſupergreſſus, 
tres genuerit liberos, & ex majoribus pauci infra ſæculi ætatem obie- 
rint. Hoc certum eſt, noſtro natam filiam Mariam Magdalenam quæ 
S. Baptiſmatis charactere ſignata fuit 18 Aug. 1707. 


Of the uſe II. R. Menzies being in the 4oth year of his age was wounded 
the bile in the in the all. bladder about three in the morning OR, zo. 
animal cons- 1728 8 3 
RE I was called Nov. 2. about eleven in the forenoon, being the fourth 
1. 414. p. 341- day after he received the wound. 
Ma)&c.1739 1. The ſurgeons who had attended him from the beginning told 
| me that his belly had been all along diſtended as I ſaw it, giving 
the appearance of a tympany or alcites, and it continued at the 
ſame pitch of diſtenſion, neither diminiſhed, nor ſenſibly encreaſed, 
to the time of his death. 2. No ructus or flatus, upwards or down- 
wards, nor borborygmi, notwithſtanding this diſtenſion of the belly. 
3. He never went once to ſtool after he received the wound, though 
pretty ſtrong „ r and ſeveral clyſters had been given tor 
the ** days before I came; and though no opiat (which might 
have been ſuppoſed to have retarded their operation) had hitherto 
been exhibited : neither had thoſe purgatives nor clyſters, which 1 
ordered afterwards, the leaſt effect. 4. He took what was thought a 
ſufficient quantity of drink and liquid food. 5. He never ſlept, or 
but very little and very rarely, and that by ſhort ſlumbers of about 
half an hour or an hour at longeſt, notwithſtanding pretty large doſes 
of opiats were given after I came. 6. The wound in the integuments 
never digeſted in the uſual manner; but looked flaccid, or flabby and 
pale, almolt without pus. 7. The urine in very ſmall quantity, at 
moſt two or three ſpoonfuls at a time, clear but yellow, as if tinged 
lightly with ſaffron, and without ſediment. 8. His pulſe was fall 
ſtrong and even, but not quick. 9. No feveriſh heat to be felt in 
the ſkin or any part of the body. 10. His tongue not hard, rough 
or black, as in a fever, but of its natural colour, with a ſilky drinels, 
and very little ſaliva. 11. He was not in the leaſt delirious, from 
the beginning to the time of his death. 12. He had ſome flight fits 
of the hickup the ſecond day after 1 ſaw him, and ſome few retchings 
to vormt ; ſome intermiſſions in his pulſe, ſometimes one in 10, 15, 
20, or 30 a day before his death. 


* 


1. Upon 
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1. Upon opening the body before ſeveral ſurgeons the abdomen a 

red diſtended as in a tympany or aſcites, and the ſkin of the belly 
tinged yellow as ſaffron in many places. 2. A triangular wound ap- 
peared about two inches on the right ſide of the navel, the direction 
fantin _—_— obliquely thro? the integuments. 3. The belly being 
— iſcovered the wound to have penetrated through the perito- 
rum, and the ſword had ſlanted upwards from thence along the 
ementum, which was ſuperficially ruffled, but ſo as to be hardly per- 
ceivable. 4. A ſmall triangular wound appeared in the bottom of 
the gall-bladder, which had penetrated through the membranes into 
ts cavity, but had no where wounded the liver, nor any of the 
neighbouring parts. 5. The gall-bladder was flaccid or collapſed, 
containing only a few drops of gall, which, by preſſing the cyſtis 
lightly, lowed out into the cavity of the abdomen through the 
wound, 6. The guts throughout their whole tract being diſtended, 
{as could be judged to triple the extent of their natural diameters, 
ſeemed to fall the whole cavity of the abdomen, and made the out- 
xard appearance of a tympany or aſcites; which diſtenſion diſap- 
peared and the guts collapſed upon making feveral punctures with a 
lncet in their ſides to give vent to the air, 7. The reſt of the cavity 
of the abdomen which was not cloſely filled up by the diſtended guts, 
contained a groſs muddy water or ſerum, n yellow, or highly 
tinged with gall, to the quantity of three quarts, as I was able to 
gueſs without meaſuring it. 8. All the guts and contents of the ab- 
domen were highly tinged with this yellow liquor, but no other part 
of his body, out of the contact of this liquor, had the leaſt appear- 
ance of it. 9. No inflammation appeared in any part of the guts, or 
n any of the viſcera, or contents of the abdomen, which were all 
bund and healthy. 10. The obliquity of the wound through the in- 
tguments, muſcles and peritonæum, made it impoſſible for the ex- 
ternal air to enter into the cavity af the abdomen that way. 

In order to make ſome uſe of this caſe, it muſt be obſerved, that 
the great apparatus in the liver and ſpleen, two of the largeſt viſcera 
n the body, confeſſedly deſigned for the ſecretion of the bile; and 
the place of the inteſtines, into which it is immediately depoſited, 
ord indeed a ſtrong argument for the univerſal uſe of it in the ani- 
mal economy 3 but do not directly point out what, or how many. 
theſe uſes are, about which there has been a great varicty of opinions. 

But this ſingular caſe which muſt have happened very rarely, if 
erer before (wherein none of the inwards or viſcera, but the gall- 
bladder only was wounded, and by that wound nothing bur the gall 
ns loſt) by ſhewing how many functions in the animal ceconomy were 
mpaired-or deſtroyed by the ſole loſs of it, does at the ſame time de- 
monſtrate the neceſſity of it towards health ; from this loſs of the 


i, and I think may be accounced for in the following manner. | 
3 1. 43% 


all, all the ſymptoms and appearances may juſtly be concluded to 
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1. The abdomen was all along diſtended, as in a tympany or af. 
cites, and the guts appearcd inflated to their utmoſt diameters. 

This inflation and diſtenſion happens to moſt a few hours before 
death, and to all ſoon after it, and ariſeth from the ſpring of the 
included air getting the better of the ſpring of the muſcular fibres of 
the ſtomach and guts, which have no longer the aſſiſtance of the 
blood and ſpirits to contract them, and keep up the periſtaltic mo- 
tion. But the diſtenſion here ſpoken of was ſeveral days before death, 
and, as I have been told, the very next day after he received the 
wound, though the pulſe was apparently ſtrong and equal, and there 
fore a defect of blood and ſpirits not to be ſuſpected: wherefore it 
may be juſtly concluded, that the influx of the gall into the cavity 
of the guts, is as neceſſary to the ſtrength of their contraction and 
perfection of their periſtaltic motion, as that of the blood and ſpirits 
into their ſides; and that theſe three are the conjunct cauſes of this 
motion in health, which would be defective by the total want of any 
of them. | 

Hence we ſee that in ſcyrrhoſities of the liver, where the ſecretion, 
and therefore the excretion of the bile is more or leſs defective; and 
in the jaundice, where, by ſome obſtruction in the biliary ducts after 
ſecretion, a part of it is forced back and regurgitates into the blood, 
and very little of it is thrown into the guts: I ſay, in thoſe caſes we 
obſerve an uncommon diſtenſion in the guts, and coſtiveneſs; which, 
if the caſe proves incurable, terminates in an aſcites or dropſy in the 
cavity of the belly. 

It may alſo be worth while to enquire, whether that which is com- 
monly called an hyſteric or nervous cholic, generally attended with a 
leſſer degree of ſuch like diſtenſions, with flatus's and borborygmi; [ 
ſay, whether this diſtemper, wherein the animal ſpirits are ſo much, 
and only accuſed, does not partly ariſe from a ſluggiſh ſecretion and 
excretion of the bile, occaſioning a defect in its quantity; or from its 
acrimony and great viſcoſity, occaſioned by its ſtagnation in the gall- 
bladder; or from both theſe, as well as from a defective or unequal 
diſtribution of the blood and ſpirits in the parts affected. In confir- 
mation of which I have generally obſerved, that at ſome time or other 
in the cure, a great evacuation of porraceous viſcid bile, brought 
away either by art or nature, as well as a great profuſion of pale 
urine finiſhed the cure for that time. The vomiting of porraceous 
bile, very common in ſuch caſes, proves the ſame; and, I believe, i 
is generally allowed that the ferruginous, porraceous and black co- 
lour of the bile is owing to ſhorter or longer ſtagnations of it, chiefly 
in the gall-bladder, which the ſedentary lite of thoſe who are ſubject 
to theſe cholics, will ſufficiently account for, even if there was no 
other error in their way of living; and whoever has obſerved the 
high yellow colour and contents of the urine in a jaundice, ariſing 
from à redundancy of bile: in the blood, will readily — 
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that an uncommon watry paleneſs in the urine, where no more than 
the uſual quantity of fluids has been taken down to dilute it, does 
ſhew a defect of bile in the blood; and I believe it is eaſy to account 
for the flatus's, borborygmi, inverſions of the periſtaltic motion, the 
pila hyſterica, palpitations, ſcotomia, vertigo, and other ſymptoms 
of theſe diſtempers which are called nervous and 2 from the 


ame cauſe. And hence it is that bitters and ſteel, known deobſtru- 
ents of the liver and correctors of the bile, with gentle cholagogues 
in very ſmall doſes, are of ſo much uſe in ſuch caſes; though it be 
certainly true, that all ſtrong ſtimulating purgatives are very hurtful 
ind improper. i 

2. There were no ructus's or flatus's nor borborygmi, notwithſtand- 
ing this diſtenſion of the belly and inflation of the guts. | 

This, I think, ſhews very plainly that the guts had loſt all motion, 
and were | lock from a total want of bile only, as much as if their 
nerves had been entirely obſtructed ; for had any motion remained 
in them, whether the natural and regular periſtaltic motion, or a 
preternatural convulſive one, the contraction of them either way 
would have propelled the contained air from one place to another, 
and would have occaſioned borborygmi, or would have expelled a 
part of it upwards or downwards, when nature had ſo much need of 
it to relieve the diſtended guts, and art had contributed to that inten- 
tion by clyſters and purgatives given. This ſerves to illuſtrate what 
has been ſaid above concerning the defective and convulſive motion 
of the guts in hyſteric caſes, where, through a defect in the quantity 
or quality of the bile, or from both the motion of the guts becomes 
lefective, irregular or convulſive, but is not totally loſt through an 
entire want of 1t, as in this caſe. | 

3. He never went to ſtool after he received the wound; and the 
oh 2 purgatives and clyſters that could be reaſonably given had 
no effect. 

This ſeems alſo owing to the total loſs of the periſtaltic motion 
and plainly ſhews that the ſtrongeſt purging ſtimulus has not the power 
to reſtore it, without the aſſiſtance of the gall: for had it been in any 
degree reſtored the belly would have fallen proportionally, and ſome 
evacuation of what was lodged in the primæ viz would have followed. 
If then the power of purgatives depends upon the co-operation of 
the bile, it will follow that where it is moſt active or redundant, their 
operation will be, cæteris paribus, greateſt z and where it is unactive 
or deficient in quantity, they will have proportionally a leſs effect. 
Though it be true that a great quantity, or morbid acrimony of the 
bile, by a too ſtrong and violent irritation, will bring the inteſt ines 
into ſuch ſpaſms, as to ſtop all excretion by ſtool ; and the ſtrongeſt 
purging ſtimulus added to it does only encreaſe the ſpaſms and coſ- 
tiveneſs; as in bilious cholics, which are always attended with exceed- 
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ing coſtiveneſs, not conquerable by the ſtrongeſt purgatives, if they 
be not joined with opiats to allay the ſpaſms and obtund the acri— 
mony of the bile. 

He took what was thought a ſufficient quantity of liquid food and 
drink ; but if the elater of the guts, and their periſtaltic motion were 
loft, it is eaſy to prove that none of his food or drink could enter the 
lacteals, and therefore that he died ſtarved. 

All that have ſeen live diſſections mult have obſerved that the guts 
have an alternate contraction and dilatation called the periſtaltic mo- 
tion, the ſuperior ſection contracting itſelf, while the immediate infe. 
rior is dilated; and this motion is carried on in ſeveral parts of the 
guts at the ſame time; and the contracting part, by expelling the 
blood and chyle out of its ſides, in its contraction looks pale, while 
the parts dilated look florid, and the veſſels full of blood and chyle. 
Now the part contracting muſt neceſſarily force the chyle from the 
groſſer parts of the food or aliments, towards the inner ſurface of 
the guts, where the capillary extremities of the lacteals are ready to 
abſorb it as far as the larger and viſible branches of the lacteals on the 
coats of the guts, into which it eaſily flows in the time of dilatation, 
which expands and unfolds theſe veſſels for its eaſy reception ; from 
which it is farther propelled by the next contraction, into the firſt 
order of the lacteals in the meſentery; and by the ſame repeated im- 
pulſes of the contracting ſections of the guts, is forced farther through 
the ſecond order of lacteals into the receptaculum commune and the 
thoracic duct; aſſiſted by valves and promoted by the inceſſant mo- 
tion of the muſcles and of all the contents of the ee and thorax 
in reſpiration, it is at laſt poured into the ſubclavian vein, for a per- 

tual recruit of the blood. But if the muſcular fibres of the guts 

ave loſt their periſtaltic motion, then the expreſſion, abſorption and 
progreſs of the chyle cannot ſucceed, the blood muſt be deprived of 
its recruit and the perſon die ſtarved, which ſeems to have been this 
88 caſe, and will ſufficiently account for the ſymptoms above 
recited. 

Firſt, His want of ſleep, and the inability of opium to procure it: 
we ſee that thoſe who live ſparingly ſleep very little, and thoſe who 
feed plentifully require by ſo much a greater number of hours to 
Neep 3 and in all chronical caſes, where the body ceaſeth to be nou- 
riſhed, ſleep alſo fails and opiats have but little power; whereas in 
children, a great part of whoſe food goes towards both nouriſhment 
and accretion, the greater part of their time is ſpent in ſleep, 

It may indeed ſeem difficult to conceive how a want of reſt ſhould 
enſue ſo ſoon. after the accident. But conſidering that the loſs of one 
meal in a day, eſpecially of ſupper to ſuch as have been accuſtomed 


£0 it, has occaſioned fewer hours reſt in the following night, it will 


follow that ſuch perſons require at leaſt ſome ſmall recruit once in ſix 
or ſeven hours, in order to reſt their uſual time; and therefore in our 


caſe, 


4 
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caſe, where all recruit muſt have ceaſed ſoon after the accident, he 
might be ſenſible of the impairment of reſt in ſix or ſeven hours after 
ir, and thoſe about him might well obſerve the encreaſe of that ſymp- 
tom, at leaſt in the following nighr. 

Another difficulty ariſeth from the obſervation of ſwallows and 
tortoiſes, &c. who ſleep moſt in winter, when they eat and drink no- 
thing. In anſwer to which, there ſeems to be no parity between the 
natural conſtitution of their blood and humours, and that of men: 


to theſe and ſuch like animals, with regard to recruit and nouriſh- 


ment, action and reſt, the ſpring and ſummer are as one day, and 
the winter as one night ; and their blood and humours ſeem to be 
fitted by nature, not only to bear, but even to require ſuch long pe- 
riods of reſt and action. And probably there is as little parity be 
tween the craſis and conſtitution of the blood and humours of a 
healthy perſon, and of thoſe in ſoporous and cataleptic diſeaſes, who 
are reported to have ſlept for weeks or months without food of an 

kind: and therefore where the craſis and conſiſtence of the blood 


and ſpirits are nearly the ſame, that is, cæteris paribus, he who feeds 


and is nouriſhed moſt will fleep longeſt, & e contra. 

The poſition here advanced is farther confirmed by the inefficacy of 
the opiats given, they being capable of entering into the blood 
through the pores of the ſtomach in contact with them; by which 
quick paſſage they have been obſerved to procure reſt ſoon after 
they have been applied outwardly, or taken down into the fto- 
mach, as in this caſe, they may juſtly be ſuppoſed to have done: 
though, for the reaſons abovementioned, neither they nor any thing 
ele could paſs by the lacteals: but as the aliments could not paſs that 
may, viz. by the pores of the ſtomach, nor by the lacteals into the 
blood, there could be no recruit nor nouriſhment: and therefore the 
opiats, though they did enter into the blood by the pores of the ſto- 
mach in contact with them, could not procure reſt. Thus it would 
kem probable that opiats do produce their effect by detaining the chyle 
crude longer than uſual in the maſs of blood, and thereby lengthen- 
ng ſleep beyond the uſual time; and that they are ineffectual where 
there is no chyle in the blood to be detained. Their power of retard- 
ng or ſuppreſſing all or moſt of the ſecretions and excretions ; their 
falling or obtunding the appetite ; their enabling one to faſt long, 
and ſupporting one in journies and labour for a long time without 
food (effects well known to the Turks and Aſiatics in their journies 
through deſerts, &c.) theſe and ſome other known effects of opium, 
rery much favour this opinion. 2 An: 

Secondly, The want of pus in the wound was probably 7 to a 
vant of recruit of chyle in the blood; and the flabbineſs and paleneſs 
of its lips, to a ſhrinking of the parts for want of daily nouriſhment, 

Thirdly, The ſmall quantity of urine was alſo probably owing to 
2 want of recruit of fluids from the primæ viz: for theſe, in a 


O2 healthy 
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healthy ſtate, find their way to the urinary yen. very ſoon, The 
flight tincture of yellow which it had muſt have been from the bile 
ſpilt in the abdomen, and filtrated through the duplicature of the pe- 
ritonzum, and bottom of the bladder: for it could not be ſuppoſed 
to derive its colour from the blood, into which no bile could now enter 
by deere way. Gelb 9% 

Fourthly, The want of ſaliva and the ſilky drineſs of the tongue 
ſeem owing to the ſame cauſe, a want of recruit of fluids in the blood, 
and a loſs of ſo much of them as fell into the abdomen. 

Fifthly, If it be ſuppoſed that ſuch a ſmall wound through the in- 
teguments and muſcles of the abdomen and the peritonzum was ca- 

ble of producing a fever, then his not having any ſymptoms of a 

ever muſt be owing to a total defect of bile and chyle in the blood, 
none of which could enter the lacteals for want of the periſtaltic 
motion. 

Laſtly, The few fits of hickup, retchings to vomit, and intermiſ- 
ſions in the pulſe in declining and dying perſons, ſeem to ariſe not 
only from a defect, and therefore an unequal diſtribution of the blood 
and ſpirits, but chiefly from the corruption and irritating acri- 
m_ of them, as the immediate cauſe of death in this and moſt other 


es. 

Object. 1. It may very reaſonably be objected that the ductus he- 
paticus would carry a ſufficiency of bile for the uſes of the animal 
deconomy into the cavity of the inteſtines, though none came by the 
ductus cyſticus ; and nature ſeems to have provided the ductus hepa- 
ticus for this pare, that if any obſtruction or defect ſhould hap- 

in any of theſe ſecretory channels, the ſecretion and excretion 
might ſtill go on in the other. But the effe& will not be the ſame in 
a wound, which is the reverſe of an obſtruction ; becauſe by a per- 
petual evacuation through it, ſuch a derivation is made as drains all 
che neighbouring parts, and either lefſens or entirely fruſtrates the 
ſecretion and excretion by them: and this we find to be true where 
the ſecretory organs and ducts concerned in the different ſecretions 
lie at a great diſtance from one another; as in the diabetes we gene- 
rally ſee a very great deſiccation of the ſalival glands, a defect of 
faliva, and a perpetual thirſt; and ſweating and looſeneſs leſſen the 
ſecretion by urine; an iſſue drains and emaciates the neighbouring 
parts; and it is mechanically demonſtrated by Bellini, that the flux 


| of blood and of all the humours will be moſt and ſtrongeſt towards 


the part where the reſiſtance is taken off; as in bleeding, to which 
This perpetual flux of bile through the wounded gall-bladder ſeems to 
have a great affinity; and therefore would probably promote the al- 
ux of blood and ſecretion of the bile ſo much and ſo ſtrongly to- 
wards the veſſels, glands, and ſecretory ducts leading to the cyſtis, a 
very much to leſſen, or totally to hinder the ſecretion by the ductus 
Fee imo reg 

| * Object. 
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Object. 2. Another objection is, that as the guts and other contents 
and even the muſcles and integuments of the lower belly were highly 
tinged by the bile, it is probable that ſome of it got into the cavity 
of the guts, where it might by irs ſtimulus keep up the periſtaltic mo. 
on, and by the lacteals get into the blood, ſeeing ſome of it got into 
che bladder in that manner and tinged the urine. 

It is not unlikely that this might happen when the bile came-to be 
very redundant in the cavity; but in paſſing through the interſtices 
of the veſſels and fibres of the guts, as through a filtre, the groſſer, 
{line and ſulphureous particles of it, which are the moſt pungent and 
active parts, muſt have been left behind; which the muddy thick- 
neſs, as well as deepneſs of the colour of the liquor found in the ca- 
rity of the abdomen, compared with the tranſparent clearneſs of the 
urine of a much lighter yellow colour, without ſediment, - ſeems to 
prove : and it is not likely that ſuch a ſmall quantity of filtrated bile, 
15 may be ſuppoſed to have paſſed that way, deprived of all its ac- 
tive particles, could either in quantity or quality be ſufficient to the 
mimal economy 3 and, in fact, if any paſſed that way, it appeared 
plainly inſufficient to promote the contraction and periſtaltic motion 
of the guts, which remained preternaturally diſtended from firſt 
to laſt, 

Object. 3. It has been alſo objected, that an animal which dies 
ſurved dies delirious and feverith, the experiment having been made 
on cats and dogs: and therefore this perſon, who had no fever, nor 
&lirium of any kind, cannot be ſuppoſed to have died ſtarved. 

I will not diſpute theſe facts, though I have not made any experi- 
ments my ſelf, nor do I remember to have had any accurate account 
of the ſymptoms of ſuch as have died of hunger and thirſt in ſieges, 
and at ſea; but no notice, that I know of, has ever been taken of 
their having died mad, delirious or teveriſh, though theſe ſymptoms 
are ſo remarkable and affecting. However, theſe caſes will differ very 
much from this before us: for an animal ſtarved to death purely for 
want of food, has the gall flowing continually into the cavity of the 
inteſtines, unmixed and undiluted with chyle, and from thence by the 
lacteals into the blood; ſo that in a few days this acrimonious juice 
muſt become more redundant there than any other humour; which 
joined with the conſtant attrition of the globules in circulation, muſt 
ſoon render the blood very acrimonious, rancid and alcalin ; that is, 
muſt reduce the whole to a maſs of putrefaction, capable of ſtimu- 
lating the brain and nerves ſo as to produce a fever, delirium or mad- 
neſs: but here no gall could enter into the blood : and therefore the 
ſame effects in an equal degree could not happen; though it muſt be 
owned that, through a want of recruit dilution, a lower degree 
of putrefaction of the blood and humours muſt have followed, even 
in this caſe, from the continual attrition in circulation; ſuch at leaſt 
u was ſufficient to render the whole mals in a few days unfit for ay 
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of the functions of life, and therefore may be juſtly ſuppoſed to have pulſe f 
been the immediate cauſe of death. For all the paſſive principles of I of the 
putrefaction, being actually in the ſubſtance of the blood, and all the WW whit fe 
active principles of heat and attrition being at work upon it to pro. vtchin 
duce this effect, it could not fail to be brought about in a few days ; nd the 
and the ſame would happen to all animals, if what is effete, cor. Wl filtrib! 
rupted or altered, ſo as to be unfit for the ute of the animal, was not Wo the 
continually carried off by the emunctories, and a freſh recruit daily The 
ſupplied from the prime viz; which evacuations and ſupply being Wl b 
kept up in their due proportions effectually prevent all putrefaction l int 
and acrimony, and keep the blood and humours in their natural tem. Wl « the 
perature. | or deat 
It is not then a defect in the quantity of fluids which kills an ani W 
mal in faſting, but a poiſonous acrimony, which the blood and hu. were 
mours naturally contract for want of a freſh recruit and equal ey. o nec 
cuation. Thus in chronical diſtempers, where the perſon appears ex. W 13 
tenuated and exhauſted, the quantity of rhe fluids is certainly very Thi 
ſmall, yet enough to maintain life for ſome months or years, being rom | 
kept in ſome degree of ſweetneſs or proper temperature by a certain = 
proportion of recruit and. evacuation : but where the recruit is en. WW ®* 
tirely ſubtracted, the evacuations will be proportionally leſſened ; and ſpirits 
therefore the quantity of fluids may remain much the ſame, but the boke 
quality will alter, and putrefaction for the reaſons above aſſigned vaicl 
muſt take place, and be the immediate cauſe of death, even long f 
before the maſs of fluids can be much diminiſhed in quantity, as in ſque 
the caſe before us. Which leads to the anſwer of another diff. WI"! 
culty, viz. 

Object. 4. How could the pulſe continue full, ſtrong and equal for 
ſeveral days, while the perſon was in a ſtarving condition, and the 
blood had no recruit from the prime vie ? | 

This indeed would be very unaccountable, if the waſte of the 
blood and humours were ſuppoſed to continue at the ſame height as 
before the accident, and the evacuations by the emunctories were the 
ſame as in perfect health. In this manner the contents of the blood- e. 
veſſels would be ſoon waſted and exhauſted. But Sanctorius's experi- 1. 
ments ſhew, that the daily recruits and evacuations keep pace with te 
one another, and are nearly equal in twenty four hours in a- healthy Wn'® 
ſtate and therefore where the recruits are plentiful, the evacuations the 
will be equally ſo ; and where thoſe are ſparing the evacuations are tne 
ſmall z or where the balance is caſt too much of either ſide, ſome in- 4 
diſpoſition or diſtemper muſt follow. There is no exception from Q | 
this rule, but in children, a part of whoſe nouriſhment goes to accre- alt 
tion. Now in the caſe before us, the recruit being entirely ſubtracted, an 
the eyacuations muſt have been little, or next to nothing: and there- WWF.” 
fore the quantity of the blood and circulating humours would remain ht 


moch the lame, and keep up the fulneſs, ſtrength and equality 2 = 4 
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uſe for ſeveral days, until the critical 1 and colliquation 
i the blood abovementioned, on the fifth or ſixth day, rendered it 
nit for a regular circulation, and produced intermiſſions in the pulſe, 
etchings to vomit, and hickup, all of them being local convulſions, 
nd the effects of corruption, acrimony, irritation, and an unequal 
tribution of the fluids, which terminated in death in the beginning 
of the ſeventh day. 
The ſum of what has been ſaid is, that in this caſe, very little, if 
ny; bile entered into the inteſtines, and that ineffectual ; and none at 
il into the blood. And as there was no apparent defect in any part 
of the body, nor any wound that could have been either dangerous 
x deadly, but as it gave occaſion to the loſs and miſplacing of the 
nll; it is therefore evident, that all the ſymptoms, and his death, 
xre entirely owing to the loſs of this uſeful juice; which it ſeems is | 
b neceſſary to all parts of the animal ceconomy, natural, vital and | 
nimal, that this perſon could not live above fix days without it. 

The practical inferences that ſeem to flow by neceſſary conſequences 


: rom this obſervation, are, 

n 1. That the periſtaltic motion of the inteſtines is as much owing to 

1 te influx of the bile into their cavity, as to the influx of the animal 

drs and blood into their ſides : and therefore that the bile is to be 

de boked upon as one of the prime movers in the animal ceconomy, by 

dach the elaſtic ſprings of the natural motions, to wit, the muſcu- 

o WI" fibres of the guts are ſer to work; upon whoſe motion all the ſub- 

n {quent vital and animal motions do ſo far depend, that none of them 

i. Naa be long in perfection where ir is imperfe&, nor ſubſiſt many days 


here it is totally wanting. 

2. This prime motion is totally loſt by a total want of bile; proves 
luggiſh by a defect in its quantity; becomes irregular or convulſive 
by a great redundancy or morbid acrimony of it. From whence ſe- 
reral diſtempers that are called nervous may ariſe, and are more likely 
o be cured by correcting and evacuating the redundant or faulty bile, 
ad diſobſtructing the liver, than by moſt other medicines taken from 
he mm claſs of CO a a , 

3. That the power of purgatives depends upon the co-aperation o ; 
tte bile ; and 7 it is probable; * che difference f conſtitu- ö 
os, at equal ages, with reſpect to purgatives, depends more upon 
de quantity and quality of the bile, than on the bulk or weight of 
re e body, quantity of the blood, or other circulating humours. 

* 4. It alſo appears that the nouriſhment and accretion of the body 
m ein ſome meaſure depend upon a due quantity and proper quality 
this juice, without which the blood and circulating humours could 
d, it be recruited from the primæ viz : and therefore that defects in 
may be frequently the cauſe of a maraſmus, or waſte of the body, 
in ere it is little ſuſpected: which may ſerve to point out the method 
he cure in ſuch caſes, : 
le I | 5. This 


„ 


— —_— > —— 
” 


104 


Spittle of an 
anuſualcolour. 
By Dr. Hux- 
ham to Dr. 
Jurin. x. 382. 


7. 63. March lices paroxyſmo correptus me conſulit. Vomitabat omnia, urinæ 


Ofc. 1724- 


Spittle of an unuſual colour. Parr Ill. 


5. This obſervation ſeems to lead to the knowledge of the imme. 
diate cauſe of natural reſt or ſleep in a healthy ſtate; to wit, a cer. 
tain quantity or proportion of freſh chyle in the blood; the want of 
which, from whatever cauſe, will occaſion watchfulneſs, or ſome de. 
gree of it. And this may ſerve to point out the immediate effect and 
conſequences of opiats, whence may be gathered how far, and in 
what caſes they may be effectual and uſeful ; and in what circumſtan. 
ces they may be ineffectual, uſeleſs or hurtful. 

6. That a due quantity of aliments, at proper intervals of time, 
is neceſſary.to keep the blood and humours in their natural tempera- 
ture and ſweetneſs, and to preſerve them from acrimony and putre. 
faction: and this will be true in all diſtempers as well as in health, 
and is againſt the practice of ſuch as pretend to ſtarve away diſtem. 
pers, or to deny a due quantity of drink and liquid food to the ſick, 
eſpecially in fevers, where the want of this recruit will tend to en. 
creaſe the acrimony or. putrefaction, whence the malignity of moſt 
fevers ariſes. 

7. That pus, or matter in a wound or ulcer is the product of 
chyle, and not of the blood or ſerum : which has indeed been the re- 
ceived opinion, though ſupported by no other proof than the ſimili. 
tude of pus to chyle. And as a great redundancy, as well as a defect 
of pus, does ſometimes retard the cure of a wound or ulcer, this 
may ſerve to ſhew by what means it may be encreaſed or diminiſhed, 
to anſwer the intentions of the artiſt. 

8. Thisalſo makes it appear probable, that a great redundancy of chyle 
diſpoſeth the body to purulent, ſuppuratory and ſcrophulous diſtem. 
pers ; and ſeems to 6 Fi. the ſubtracting ſuch ſorts of food as afford a 
rich, groſs or plentiful chyle, and the adminiſtring of ſuch medicines 
may ſtrengthen ſanguification, and the other aſſimulating powers, toal- 
ſimulate and thereby conſume it; the ſanguification and aſſimulating 
powers being manifeſtly weak, as the chylification ſeems to be ſtrong 
in all ſuch caſes. And this ſeems to be the reaſon why in adults, as 
the ſanguification grows ſtronger, and in age, as the voraciouſneſs of 
the appetite, too common in youth, declines, theſe diſtempers do often 
decreaſe, and at laſt wear out of themſelves: which ſhews what ought 
to be done to bring about the ſame effect in a leſs time. 

I muſt here own my omiſſion through hurry to open the ſtomach 
and guts, in order to view the ſtate of their contents, where the gil 
was entirely wanting, which might have given ſome light to this ob- 
ſervation. But I am apt to believe, that as moſt of his aliments wet 
liquids, the alterations would not have been very conſpicuous, 


III. IN Fox, quadragenarius, gracilis, bilioſus, per menſem unun 
* alterumve elanguerat, nauſea, ictero & doloribus colici 
Vexatus : tandem ex epoto largiter vino pomaceo vehementiſſimo co- 
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rum reddebat coloris lixivii, quæ ſedimenti plurimum deponebat 
ubviridis. 

Ego ſtatim illi potionem ex Ipecac. emeticam propinari jubeo, in- 
fuſo dein C. Bened. affatim hauſto plurima viſcoſa, bilioſa, rejecit : 
tum enemate Terebinth. injecto alvus bis terve reſpondit. Ex ſumpta 
miſtura anodyna vomitus & tormina comprimuntur; jam de languore 
ſummo & abdominis diſtentione conqueſtio; paulo etiam poſt recru- 
deſcit dolor. Bolum præſcripſi ex Jalap. 3j. Calomelan. gr. viii. 
Spec. Diambr. gr. vi. Laud. ſolid. gr. i. Syrup. de Sp. Cerv. q. 1. 
quam primum ſumend. cum Tinct. facr, Zij, Hinc omnia pacata. 
poſt horas 12 ter fundit alvus perliquida, bilioſa. Ex ſumpto dein 
hauſtu anodyno nox tranquilla, Mane de dolore & faucium tumore 
queribundus craſſa, ſubfuſca, expuebat ; mox abunde affluit ſaliva co- 
lore viridiſſima, bili porraceæ quam ſimillima, niſi quod tenuior. 
Perduravit fluxus hic ſalivæ viridis horas quaſi 40, quo tempore ſpu- 
tavit quantum vix caperent ſextarii duo: ad flavedinem dein vergebat 
color fluoris eo uſque dum ad inſtar ſolutionis Gut. Gambe evaſit : 
quantitas autem aucta potius quam diminuta. 

Perſtitit & hicce color per horas etiam quadraginta, dein ſenſim 
— facta eſt ſaliva, atque ſubito, uti oborta eſt, evanuit penitus 

atio. 

Intra biennii ſpatium bis terve in icterum inciderat ante hujus morbi 
acceſſionem. Decem abhinc annis maxima ſalivatio ſponte erumpens 
hunc ipfum hominem in ſummum vitæ diſcrimen intulerat ; ſalvus au- 
tem evaſit ope doctiſſimi expertiſſimique medici, D. D. Pyne Tunc 
vero temporis ne vel & ii hilum ſumpſerat, nec ullo o fuerat co- 
lorata ſaliva. | 

In hac hiſtoria obſervatu haud indigna quædam occurrunt. Sali- 
ratio nempe ſpontanea, vel ex tantillo forſan Calomel. excitata. Ca- 
lomel autem probe paratum novi, quippe qui om ejuſdemet do- 
ſes, quarum aliquas ad ſcrupul. integrum, exhiberi juſſeram, ne vel 
minimo ſequente ſalivationis ſigno. 2 

Occurrit porro, quantum ego ſaltem ſcio, ſalivæ inauditus color. 
Saliva viridi ita penitus tincti erant dentes & fauces quaſi ærugine ob- 
ducti fuiſſent: permanſit dentium color viridis quatuordecim poſt 
diebus quam convaluit. 81 

Notandum præterea fluxum hunc ſalivæ fuiſſe criticum, quo judi- 
catus eſt & ĩcterus & colicus morbus; ab inceptante enim ſalivatione 
ne vel minimus dolor ventris, & color cutis ſubviridis ſenſim evanuit, 
urinam etiam reddidit copioſius; ſed ſubnigram. Ille vero, qui ante 
hunc fluxum valde languidus fuit & jam quaſi moribundus maximam 
ſalivæ evacuationem tee Ole. oy 

Serum ictericorum tinctum eſſe bile omnibus notum eſt: nec alicui 
forfiran videatur magis mirandum ſerum flavum poſſe per glandulas 
ſalivares excerni quam per ſeroſa cutis vaſcula, quod tamen ictero la- 


borantibus contigiſſe ſæpius obſervavimus, admoto prius epiſſ 
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de urina bilioſa nil dicam. Unde vero color ſalivæ viridis haud ita 
facile dictu. Hujus opinor ego cauſam procatarticam eſſe pomacei 
vini potationem. 9 

Bili ſi miſcueris acidum color oritur viridis. Hinc torminoſæ in. 
fantum dejectiones virides, lacte in ventriculo aceſcente. Hinc por. 
racea bilis. Ponamus jam acidum pomaceum a venis lacteis vel & 2 
meſaraicis forſan, abſorptum, ſeroque ſanguinis bilioſo permixtum: 
quid eveniret inde? Credo equidem flavi ſeri coloris in viridem per- 
mutatio. Profiteor hercle, acida quæcumque a vi corporis vitali in 
alcalinam naturam mutari, etiam ipſum vitrioli acidum : langueſcen- 
tibus autem viribus, concoctione læſa, lympha effceta facta, facta & 
inerte bile, queis adde ſanguinem tardius circulantem, acida parum 
ſubacta, nec in primis viis, nec in ipſo ſanguine, acidam exuunt natu- 
ram. Hoc teſtantur acidi debilium ſudores, aciduſque in ore ſapor a 
febribus inflammatoriis convaleſcentium, quibus ad reſt inguendam fe. 
brem largius fuerat exhibitus acidus potus. Sæpius certe memini me 
vinum pomaceum largiter r brevique urinam ipſiſſimum potus 
odorem ſpirantem reddidiſſe. Curabam nuperrime mulierem ſumma 
hæmorrhagia durante diu correptam, cui inter cætera plurimum fu— 
erat exhibitum elix. vitriol. Mynſich, ceſſavit tandem hæmorrhagia, 
debilis autem inde reddita mulier incidit in leves ſpaſmos, artuumque 
dolores, ventris tormina diarrhoea comitante, plures excrevit alvus 
dejectiones viridiſſimas, ſtercoris vaccini ſimillimas, taleſque per plures 
dies, quanquam rhabarb. fuerat ter exhibitum ad expurgandas acidi 
particulas, inteſt inis adhærentes. Hic ſal acidus ſanguini immiſtus 
poſt dies plures iterum è ſanguine per inteſtina rejectus eſt, vi vitæ 
nullo fere modo ſubactus. 

Microſcopio olim obſervavit Leeuwenhoekius quod chyli ſales acidi 
a bile retundantur & comminuantur; quum vero in jecore ſubſiſtat 
obſtructa bilis integris viribus vaſa lactea permeat acidum. In ægroto 
autem noſtro bilem obſtructam fuiſſe patuit inde, quod rm 
. e & fœces ante vomitum medicamento commotum reddidit 
albidas. | 

Hypotheſis fortaſſe noſtra illuſtretur magis fi perpendamus unde 
oriatur virginum zaxalay color herbeus. His enim fructus immaturi, 
acetum atque id genus alia, ſummæ ſunt cupediæ, vitiatis autem con- 
coctionis organis parum immutata ſanguini miſcentur, bilemque & 
ſanguinem obruunt acido. Hinc glandulæ obſtructæ, hinc facies ex 
viridi pallida, tumor hinc hydropicus; atque quod non levis eſt mo- 
menti, jecur ſchirroſum ex chloroſi præmortuarum ſæpe inventum fuit 
viride. Jam paucis reſtat dicendum unde colori ſalivæ viridi ſucceſſit 
color flavus, quod inde factum arbitror quia poſt acidum a ſanguine 
partim ablegatum, 2 & a motu ſanguinis, ob cardiaca exhibita, 
aucto deſtructum, ſuperfuit ſolum ſuperflua bilis ſanguine expellenda, 
quæ & brevi ſeceſſit, reſeratis poris & per patulos ſalivæ ductus 
mirandum in modum excreta. 
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IV. IN Sept. 17 19. feeling an acute pain in one of my feet, at the Of be callus 
joint between the foot and the little toe, which I imagined to 9 the hands 
ced from the more than uſual thickneſs of the callus ; I cauſed et. By 


my ſervant to take it off and let it fall upon a blue paper. It was _—— 


2 of little ſcaly ſhivers lying upon one another, and the . 37; 9. 186. 
whole ow was as large as a ſmall nail of a man's hand. I viewed Sepr. &c. 
the ſaid ſhivers through a microſcope, but could not ſatisfy my ſelf, 722. 
becauſe they lay ſo irregularly on each other. I took a little bit of 
it, laid it on a clean glaſs-plate, ſteep'd it in pure rain-water, and 
gently dividing it with a piece of quill, I was amazed to fee into 
what a vaſt number of particles it ſeparated, and that with as much 
readineſs as if they had never been joined. 
Theſe particles were very thick in proportion to their bigneſs, and 
many of them were of the figure of a weaver's ſhuttle, broad in the 
middle and pointed at each end, with a line in the middle, like thoſe 
upon the uppermoſt or outſide ſkin of fruits, or of our bodies, but 
generally irregular. I took two or three of them which I laid on a | 
clean glaſs, and put to them a drop of water as large as a coarſe grain | 
of ſand 3 having divided them as well as I was able I viewed them | 
trough a microſcope, and was aſtoniſhed at the prodigious number | 
of exceeding ſmall particles that occurred to my ſight, and which | 
were of the ſame figure as beforeſaid. | 
took ſome of the thickeſt pieces of the horny ſkin, but not half ( 
ſo thick as the back of a ſmall knife, and having ſlit them into as 
thin ices as I could, I placed them upon a clean glaſs, with a deſign 
to diſcover the exceeding thin particles lying upon one another ; and 
laving moiſtened them they ſpread themſelves out further, and when 
they became dry again they ſeparated into ſeveral parts; each of theſe 
kparated parts were compoſed of many thinner particles lying on each 
other, In order to have a clearer notion of the contexture of theſe 
particles, by which the ſkin of the hands and feet of thoſe who are 
nured to hard labour increaſes in thickneſs, I cauſed a ſmall portion 
; of the aforeſaid ſeparated particles to be drawn, as appears by fig. 66. Fig. 66. 
| ABCD, though they were not all ſo exact and compleat as they 
| re repreſented, and according to the beſt of my obſervation they 
| rs all been ſeparate pieces, and none of them united to one an- | | 
k T. 
: Again I placed ſeveral little pieces of this hard ſkin, which I had 
cut off at the thickeſt part of it, before a microſcope, and moiſtened 
, them with fair rain water when I put them upon the glaſs-plate, by 
which means they acquired a great extent; and being dried they 
: fhrunk again, and thereby a in ſeveral long particles, each of 
f them ſeeming to conſiſt of other long particles, as they are repre- | 
*nted in fig. 67. EFG H. So that E H or FG, vas the thickneſs of Pig. 67. 
nat piece of thick ſkin which I had cut _ 7 
; 2 


From 


Fig. 68. 


ftrongly joined together. 


from the ſkin and continue between my hands. | 


* * 


Of the Callus of the hands and feet. Paxr ill. 

From this obſervation I conſidered with my ſelf, whether one of 
theſe long ſtripe-like particles, ſuch as r to the eye at EF or 
HG, might not be the thickneſs which the horny ſkin had acquired 
in the ſpace of a month; and whether the very thin particles, which 
appear in. ſuch a lictle ſtripe, were not the accretion which the hard 
{kin received in one day. This laſt mentioned little piece, repreſented 
by fig. 67. was not fo large to the naked eye as a common grain of 
ſand. And whereas I placed before a microſcope another very ſmall 
piece of ſkin, that was ſomething thinner than the former 1 could 
perceive the exceeding thin particles repreſented by fig. 68. IK L M, 
which were the ſtrata, or beds, in which the horny particles of the 
ſkin lay, and ſo compoſed the thickneſs thereof. 

For my further ſatisfaction I ſent for a maſon's ſervant, who was a 
laborious workman, and cut out of his hand where it was moſt thick 
and brawny two bits of the hard ſkin ; and then I lit it into ſmall 
flices, and obſerved eaſily enough the thin particles lying upon each 
other, but could not ſeparate the little ſcales, of which each little 
ſtratum of the hard ſkin conſiſted, becauſe, as I fancied, through the 
hard working of the man, the particles of the ſaid ſkin were ſo preſſed 
upon one another and fo cloſely joined that they could be no longer 

ted. | | | 

As the hands of maſons or bricklayers are often covered with the 
ſharp ſalts of the chalk or lime, which might prevent the ſeparation 
of the very ſmall parts of the hard ſkin; I ſent for a maſter-carpen- 
ter, who was likewiſe a diligent workman, and viewing his hands, in 
order to pare off ſome of the brawn thereof, I found themes ſoft in 
the palms as if he had never been uſed to labour; upon which I ſaid 
to him, you waſh your hands very often I believe: to which he re- 
plied, ten times a day at leaft, for I hate to fee them foul. Then! 
ſent for a ploughman, who was moſtly a tiller of corn-land ; this per- 
ſon's hands were very hard; I cut two pieces of horny ſkin out of 
them, and ſliced them into little bits; but they were ſo hard that a ſharp 
knife got ſeveral notches in doing it. And J obſerved that the upper- 
moſt part of the ſkin was full of little rents, and all the ſtrata were 
preſſed fo cloſely together, that I could not make any difcoverts 
therein, ſave only that the little beds lay on each other, and that the 
thickneſs of the ſkin con ſiſted thereof. I put theſe two pieces of hard 
ſkin into warm water, in order to ſoften them and then to ſeparate 
the parts from each other, but could not do it becauſe they were ſo 


I have ſeveral times obſerved, in waſhing my hands, that when 
rubbed the palms of my hands ſtrongly againſt one another, with 
very little water between them, ſome particles would be rubbed of 
For my farther ſatisfaction in this matter, I put one of my finger 
into fair rain-water, and with that waſhed the part of W 
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which is joined to my hand ; after which I rubbed both finger and 
thumb ar againſt each other, then I gently ſcraped with a pen- 
knife the matter which I had looſened from the ſkin b moiſtening 
and rubbing itz and taking off a little of that which ftuck to the 
knife, I put it upon a clean glafs-plate, and ſetting it before a mi- 
croſcope, I ſaw with aſtoniſhment the great number of particles of 
{kin which lay ſcattered upon the pla, but were more irregular than 
thoſe which I ſeparated from the brawny ſkin of 'my foot, and which 
were not = cloſely preſſed together, becauſe I don't walk much. 
After this I moiſtened the back of my hands, and then rubbed them 
ten or twelve times againſt each other, and having ſo done J ſcra 
off with a penknife very gently ſome of the matter which I had 
looſened by rubbing ; and placing it on a clean glaſs I viewed it with 
a microſcope, after having ſeparated the particles of the ſaid matter 
from each other with a ſittle water, diſcovered abundance of 
little ſcales which come off our hands. | 
As the ſkin of my hand is in no part thicker than that which is 
upon my thumb next to the nail, having chiefly uſed my thumbs in 
the examination of microſcopical objects, I made one of them a 
little moiſt and rubbed the other againſt it, and placed the rubbed off 
matter before a microſcope, through which I obſerved ſuch a 
digious number of particles, like thoſe repreſented by fig. 66. 
ABCD, but all irregular, that no man can conceive it without having 
ſeen it. | 
Now as we find that fuch a quantity of particles is ſeparated from 
the hands and is daily renewed in a well conſtituted body; we muft 
conclude that we eat ſeveral of the ſaid rubbed off particles in out 
bread, and that they turn to nouriſhment; and I am of opinion that 
there is hardly any food prepared for us, eſpecially fach as 
pretty much through the hands, but that ſome of the rubbed off 
Wparticles are mixed therewith, eſpecially when they knead dough from 
real or flower; and ſtill more, when the bakers knead with their 
et, as in „ eee eee 
Since theſe obſervations concerning the friction or rubbing of my 
lands, I take more notice thereof when I waſh and 1 7 than 
ormerly; and I ſtand amazed ar the numerous particles that daily ſe- 
Wparare themſelves from my hands and grow on them again; and at 
Ve particular proviſion that is made for producing thefe particles 
Wn the palms of our hands and bottom of our feet, whereas we do 
Not by fat meet with ſuch a quantity of particles con produced 
In other parts of our body; for if we obſerve thoſe who work mack 
with the backs of their hands, we fhall SE —4 SOROS 
Ward ſkin we have been ſpeaking of, but only a Rind of t or 
ling as the dry-ſheerers or thoſe who dreſs cloth have upon their leſt 
hands. The manner of the production of rheſe ſmall particles will be 
a myltery to us, though our hands and feet * 
3 uc 
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An Aneuryſm of the Aorta. Parr Ill. 


ſuch a matter, to enable them to ſupport all that force and prefluce 

which they. are obliged to undergo. 

. SER N aneuryſm, without doubt, is a tumour ariſing from 
ſome diſorder in an artery; but what that diſorder is or 


By Dr. Pierce whence it ariſes is not ſo well agreed ; the accounts which are given 


p. 436. Apr. 
&c. 1728. 


of it being widely different and uncertain. The name ſeems to im. 
ply that it is a dilatation of the veſſel; but Galen deſcribes it to be 
a tumour which ariſes not from any dilatation or relaxation of an ar. 


terial veſſel and the blood therein contained; but from an extravaſi. 


tion of: the blood from ſome rupture of the artery. Agreeable to 
this are the opinions of all the reſt of the antients, as likewiſe of the 
Arabians who borrowed moſt of what they have from them. Fornelius, 
as it is ſaid, is the firſt who maintained that the artery was on!) 
dilated and not burſt in an aneuryſm, and that the blood was con. 
tained within the coats of it as it is within thoſe of the vein in a yz. 
rix; which is therefore called by ſome, j az avevevourry. Sen. 
nertus makes it to be a dilatation, not of both the coats but of the 
outward one only, the inner or muſcular one being firſt burſten, and 
he is followed herein by moſt of thoſe who have ſucceeded him, ex. 
cepting Wiſeman and ſome others, who tell us, that it is noching 
bur an extravaſation of the blood burſting 8 the coats of the 
arteries into the interſtices of the muſcles, and there forming a tu · 
mour ſuitable to the cavity that it findeth, the artery remaining un- 
diſtended or undilated all the while; and that in all thoſe aneuryſms 
which have come to be examined both the coats of the artery , 
conſtantly; been found open. 1 | 

This being the ſtate of opinions with relation to an aneuryſm, we 
had lately an opportunity of 5 further into it, by means of 
a patient in St. Bartholomew's hoſpital. She was about four and 
thirty years of age and of a good conſtitution, but there was a tu- 
mour bigger than one's fiſt, which began from the upper part of the 
ſternum between the origins of the muſculi maſtoidæi, a extended 
atſelf to the pomum Adami almoſt up to her chin, and poſſeſſed all 
the breadth between the two carotid arteries, The account that ſhe 
gave of the occaſion of it was, that her huſband being a paſſionate 
man, took her by the throat one day as ſhe was crying out upon 
ſome occaſion or other, and griped her ſo hard as almoſt to throttle 
her. . She was then with child, and immediately perceived ſomething 
of a pain a little above her heart, and a few days afterwards there ap- 
peared a tumour about the bigneſs of the top of her ger Juſt above 
the ſternum, and ſo continued without encreaſe or pulſation till ſbe 
was brought to bed, when it began to be enlarged upon her having 
a hard labour; agreeable to what practitioners have obſerved, that 
accidents of this nature often happen to women in labour. This was 
about four years ſince, and from that time it had continued gradually 

ener 
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Il N Cazr. II. An Aneuryſm of the Aorta. 
ue Wl encreaſing until it was arrived to almoſt the higheſt pitch of exten- 

don; and ſhe had all along been troubled with a palpitation, pain 

ind ſtraitneſs within the thorax, great interruptions in her reſt, and 
Im frequent ſinkings, together with a conſtant beating along the cheſt 
or vp to the tumour z in which likewiſe there was a pulſation correſ- 
en pondent to the regular pulſe, ſhaking the tumour at every ſtroke and 
m- manifeſt to the eye as well as the touch. Notwithſtanding this ſhe 
be vas otherwiſe hearty, had her menſes regularly, had a good __— 

u 


aud was moſtly chearful and lively, and never more fo than juſt be- 
la fore the fatal period of the tumour. 

(0 The apex of the tumour, which was towards the middle, in the 
he prominent part of it was * to mortify through an over diſ- 
, t:nfion, and the common outward integuments were the firſt that 
aly kemed to ſuffer : but the diſtenſion continuing the mortification en- 
n. creaſed, and was quickly communicated to the outer coat of the ar- 
ny likewiſe, which therefore ſloughed off as well as the other inte- 
* guments, and being at length wore away, juſt at the extremity made 
the : ſudden aperture, about twice the bigneſs of a gooſe's quill, The 
ad blood r l ore forth, as from a ſtream or torrent, and the 
wal poor patient died in leſs than a minute. | 
"8 Upon opening, the body we began from the heart, in which there 


vu little remarkable, except that the left ventricle was ſomewhat lar- 
ger, as were likewiſe the columnz carneæ, than they naturally ſhould 
de. There was little obſervable likewiſe in the aorta itſelf till we 
came to the curvature ; upon the upper ſide of which was the baſis 
of the tumour, forming a cylindrical ſtem of four inches long while 
in the cavity of the thorax ; but extending itſelf into a circular form 
2 larger dimenſion when it became external. Upon opening the 
under part of the aorta oppoſite to this baſis, and carrying the in- 
cifion — its whole extent in the thorax, the trunk retained 
is uſual form and dimenſions, and was not at all dilated ; but in the 
upper part above deſcribed, juſt on this ſide the orifice of the right 
kbclavian artery (which was nearer than uſual to the orifice of the 
&fr carotid) there was a preternatural circular aperture of half an 
ach diameter. Upon dividing this aperture, and carrying on the 
inciſion to the apex of the tumour, its whole internal ſubſtance ap- 
peared, The edges of the aperture at the baſis of the tumour were 
ard and almoſt cartilaginous, and ſeemingly the remains of thick 
and fleſhy fibres; which upon a nicer inſpection they appeared to be 
I fact, viz. the broken fibres of the inner, or what is commonly cal- 
ed the muſcular coat of the artery: which terminating here, the tu- 


T N 
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be our immediately encreaſed to two inches in diameter, and continued 
"> WW that dimenſion till it came out at the neck between the clavicles ; 
a at then extended itſelf circularly to a diameter of above three inches, 


e covering of which was nothing elſe but the outer coat of the ſame 


"Ty all along dilated from the baſe, even to the extremity of the 
| tumour. 
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Obſervations an Aneuryſms. Paxr Ill 


tumour. The cavity was for the moſt part filled with a ſort of po. 
ly pus or ſarcoma; in which nevertheleſs there were three ſinuſes or 
paſſages that were kept open by the conſtant influx of the blood, and 


communicated near the apex with one another (that in the middle be- 
ing the largeſt) and terminating in one towards the extremity of the 
tumour not far from where it broke. | | 

Such was the ſtate of the aneuryſm in this ſubject; what it may bein 
others future enquiries muſt determine. 


V. 2. N aneuryſm is by all authors defined to be a ſoft circun. 
| ſcrib*'d tumour, in which there is a ſenſible pulſation, co. 
temporary with the pulſation of the artery to which it adheres, A, 
it is certain that any tumour of what kind ſoever lying on or adhering 
to any conſiderable artery muſt: neceflarily be moved by mo pulſe. 
tion of ſuch artery, ſo this pulſation (unleſs underſtood in ſuch man- 
ner as I ſhall hereafter explain) can no ways be admitted as the true 
diagnoſtic whereby to ſpecify the difference between this kind of u. 
mour and any other. | 
An aneuryſm is found moſt commonly to ſucceed falls, vomiting, 
labour-ſtrains, and ſuch other motions or indiſpoſitions of the body 
as, by: compreſſing the great branches of an artery, any ways. ſtop 
the progreſſive motion of the blood. It is obvious that as the ſection 
of the artery above the compreſſure muſt in its natural ſtate be ſome- 
times very incapable of containing at once the whole quantity of 
blood which ought only to have ; paſſed through it ſucceſſively ; and 
as the force of the heart may frequently exceed the reſiſtance it may 
meet with from the coats of the artery; ſo the conſequence of ſuch : 
ſtop to the progreſſive motion of the blood may occaſion either 2 
rupture of the artery, or a diſtenſion of the artery without a rup- 
ture, or a rupture of the internal coats of the artery and a diſtenſion 
of its external coat. A rupture of the large branches of the acm 
neceſſarily allows ſo plentiful effuſions of blood as to occaſion imme. 
diate death; while the capillaries may be burſt without any other i- 
jury but a ſlight ecchymoſis, and the tumour formed by the effuſion 
from them will be ditfuſed and ſuperficial. A rupture of the meu 
branches (ſuch as deſcend between the tibia and fibula, the m. 
dius and ulna, &c.) will be attended with a conſiderable effuſion of 
blood; but as the blood will find a paſſage between the interſtices dl 
the muſcles it will never form a circumſcribed tumour. Howere! 
the effuſion being continued per ſaltum through the ruptured artery 
will give a faint pulſation, and conſequently ſome reſemblance of tix 
aneuryſm ; for which reaſon it is by ſome chirurgeons termed a bi- 
tard-aneuryſm, 

Whether or no an aneuryſm be a tumour formed by the dilatation 
of the artery, or by a rupture of the internal coats of the artery and 
a diſtenſion of the external, has for ſome time been a matter —— 

iſpute; 
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Char. II. Obſervations on Aneuryſims. 
diſpute ; each party proteſting (perhaps too unjuſtly) againſt the poſ- 
ſibility of the others opinion. 

As to the poſſibility of an artery's being dilated, it ſtands ſupported 
by reaſon and autopſy. We find the uterine arteries conſtantly en- 
creaſe in thickneſs and diameter in proportion as the uterus is diſ- 
tended z and many caſes of palpitations of the heart have been at- 
tended with great dilatations of the aorta; inſtances of which I have 
ſen both in human and brute ſubjects. Such a dilatation will neceſ- 
arily follow a conſtant or frequent preſſure on any part of the aorta, 
rovided ſuch preſſure does not entirely ſtop the progreſſive motion 
of the blood through the aorta. But on the other hand, ſuch a dila- 


' ation will always retain ſomewhat of the form of the artery. The 


reſiſtance will not be every way equal, as in the extravaſate tumours; 

becauſe the quaquaverſal preſſure of the blood will be controlled by 

the preſſure on the artery and the reſiſtance from the coats of the ar- 

teries, ſo as neceſſarily to form a cylindroid. And the conſequence of 

ſuch a dilatation cannot (if conſidered abſtractedly from its preſſures) 

be worſe (if ſo bad) than from a varicous vein. 

Again, they who conceive an aneuryſm to be a rupture of both 

coats of the artery oppoſe their opinion who imagine the internal coat 

to be ruptured and the external to be diſtended, by comparing the 

two coats in queſtion, and urging that as the internal coat is ſo much 

thicker than the external it ſeems impoſſible the laſt ſhould be ſuffi- 

cient to reſiſt a force capable of deſtroying the firſt. Were theſe two 

coats ſimilar as to their ſtructure we might then compute their ſtrength 

by their thickneſs, and this argument would be of much greater force 

than at preſent it can be; becauſe the internal coat being compoſed of 
annular faſciculi, whoſe ſides have but a very weak coheſion, their 

power of reſiſting will not be meaſurable by the ſtrength of thoſe an- 

nuli, but by the force with which they adhere laterally. And on the 

other hand, the external coat being compoſed of fibres equally inter- 

woven and of a quite different compoſition, it may either exert a 

greater reſiſtance, or be capable of much greater dilatations than the 
internal. But that autopſy may evince the truth of this difference in 

the ſtrength of theſe coats, it will be found by any one who pleaſes. 
to try the experiment; that by blowing into the pulmonary artery the 
internal coat will ſoon burſt, and the external form itſelf into aneu- 
riſmous tumours. 

Upon conſidering all which, and having by order of the ſociet 
both privately and publickly examined the aneuryſm before us, whic 
find to be round like other extravaſate tumours, unleſs when con- 
trolled by any notable preſſure, and that the ſacculus does not di- 
vide into coats as the artery from whence it ariſes does, I am induced 
to think that this aneuryſm is a tumour formed by the blood's being 
forced through the ligamentous, or what is called the muſcular coat, 
and diſtending the membranous or outer one, And becauſe the 
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impetus of the blood will, as it were, perpetually preſs through the 
aperture into the tumour, and be again (at leaſt in part) returned by 
U 


e elaſticity of the external coat; therefore ſuch a tumour will rather 
have a pulſatile dilatation, than a pulſation for its true diagnoſtic. 
VI. Rud. von Walthauſen a captain of the garriſon at Danne- 
berg near Lunebourg, was born Oct. 24, 1680, with a ve 
fingular mole upon his right arm, ſhoulder, and hind- part 
of his ſide, not unlike the branch of a vine with its leaves and grapes, 
It hath been affirmed and atteſted both by the deceas'd himſelf and 
ſeveral of his relations and friends, that fil mother when big with 
child longed for grapes, and impatient to ſtay till they were full ripe 
went down into the garden to gather ſome of thoſe unripe ; where. 
upon it happened that a whole branch with its leaves and grapes ſud. 
denly fell down upon her right arm and much frightened her. Some 
time after ſhe was brought to bed, and the child was obſerved to have 
ſeveral reddiſh or bluiſh ſpots beginning from behind his ſhoulder, and 
from thence running over the ſame down the right arm to the fingers, 
The captain's whe right ſide was bigger than the left by an inch 
and upwards, and ſo continued to his death. The veins of the right 
arm were much raiſed, lying almoſt immediately under the cuticula, 
which made them very conſpicuous ; they were beſides very much diſ- 
tended, chiefly between the elbow and hand, where they were almoſt 
as big as a man's thumb. On the inſide of the fore finger the vein 
was extended into a ſmall tumour, of a reddiſh or purple blue colour, 
about the bigneſs of a nutmeg, corrugated with ſome lenticular pro- 
tuberances, which made it in ſome meaſure reſemble a grape. The 
like tumours but not ſo big were obſerved in ſeveral other parts of 
the arm in the ſpring time; and as they thought when the ſap began 
to enter the vines, as alſo when the vines flowered, and in autumn 
when the wine was fermenting, he was taken ill with violent and itch- 
ing pains in the affected arm for ſome days. The whole right ſide 
then ſwelled more than uſual, and the veins and tumours abovemen- 
tioned were fo diſtended with blood, that at laſt a ſerous matter was 
forced out of the pores of the ſaid tumours, which as it gave the pa- 


"tient ſome rehef ſo he promoted it by ſcraping the tumours with the 


edge of a penknife. the captain held up his affected arm, the 
running of the blood backwards in the diſtended veins was very vi- 
ſible. If he held his arm down again, the blood returned with ſome 
noiſe and ſenſibly filled the veſſels which by the preceding action had 
been emptied, For this reaſon, he was obliged to lay his arm up- 
wards in bed. In Feb. laſt he was taken ill with violent pains and a 
ſtrong ſenſible puſhing of the blood into the affected arm, for both 
which, they being not only more violent but continuing longer than 
uſual, he was adviſed to be let blood in his left arm ; as this did 
not immediately relieve him, they applied at his deſire externally 
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epithemata of plants boiled in wine ; this eas'd his pains and made 
him ſomewhat more quiet, ſo that he could walk about the houſe, 
but he nevertheleſs continued reſtleſs for ſome days, and Feb. 17. 
early in the morning was ſeiz'd with a violent l of his 
breaſt which in a few minutes made an end of his life. The ſurgeon 
then preſent did not bleed him, but gave him only ſome ſpoonfuls 
of a ſtrong cordial mixture, which he happened to have about 
him, and of which the patient with much difficulty could ſwallow 
but a ſmall part. He was when he died forty four years three months 
and twenty four days old ; he was otherways a ſtrong robuſt man, 
could endure much fatigue, and diſcharged with great bravery all 
the duties of a good ſoldier, as appeared by his conduct throughout 
the laſt war. 
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VII. R. Conſett of Cleveland in Yorkſhire, a gentleman of A Mfcation 


ſixty ſeven years of age, who all his life before had en- e crural | 
joyed a perfect good ſtate of health, ſent for me on account of a . I. 


B 
Fc 


mortification which began about a month before on one of his toes, Naiſh. x. 369. 
and by gradual advances in that time had reached half way his leg; 2. 226. Sept. 
and this without any manifeſt cauſe. He ſaw himſelf dying daily S 1721. 


by piece- meal; but heart-whole as he expreſſed it, and had a pretty 
good pulſe. I propoſed amputation as the only remedy, which (I 
told him) would give him ſome chance for his life, though the odds 
was againſt him. This he readily conſented to; and as ſoon as I 
could get my dreſſings ready, I went about the operation. The leg 
being taken off at the uſual place, which was four inches above the 
mortification, about two or three ounces of blood iſſued out from the 
muſcular part; but upon flackening the turniket in order to look 
for and tye the artery not one drop of blood flowed out ; to my no 
ſmall ſurprize. And upon feeling the extremity of the artery I.found 
it hard and callous ; however I ſecured it by a ligature as uſual and 
reſſed the ſtump. The patient (who had born the operation with 
the greateſt reſolution) being put to bed, I was deſirous to examine 
the leg; and having diſſected the artery with its two conſiderable 
branches as far as the tarſus I found them for the moſt part offified 
that is to ſay, the trunk where it was amputated was offified about, 
two thirds of its circumference. About a quarter of an inch lower 
the whole was bony, leaving ſo ſmall an orifice that it would only 
admit of a hog's briſtle, not a very fine probe which I endeavoured 
to introduce. A little lower it was on one ſide bony, on the other 
membranous ; then again an entire caſe of bone. Here and there 
for the breadth of a barley-corn there would be no bone at all. 1 
opened about two inches of the internal branch immediately above 
the malleolus, it appearing blacker than the reſt. After it had been 
waſhed I found in it about two or three drops of coagulated blood; 
and now it is expanded and dried, it is one entire lamina of bone as 
Q 2 ; thick 


Of the cauſes of the Gout. Part Ill. 


thick as the ſhell of a pigeon's egg and of an unequal ſurface, ] 
diſſected three ramifications of this internal branch into the foot; only 
one of them had a very ſmall bit of bone in it, about half an inch 
from the trunk. The other great branch that runs on the ligament 
which ties the fociles together was not ſo much offified as that which 
I have deſcribed. The bony ſhell or lamina was contained within the 
coats of the artery. 
This offification (which is the compleateſt of any I have yet heard 
of) was no doubt the cauſe of the mortification and of my patient's 
death, which followed four days after the amputation. I ſhould have 
been curious to ſee how high the oſſification reached, but was obliged 
to be elſewhere when he died. I doubt not but theſe caſes are more 
common than we imagine. For when we ſce mortifications ſeize the 
extremities of aged people, which we commonly attribute to a decay 
of nature, or an extinction of the vital warmth, this I believe is often 
the cauſe, And I am the more inclined to think ſo from two or three 
_ caſes which I have been concerned in ſince I came into 
orkſhire. 
Of the cauſes VIII. N order to diſcover the nature and cauſe of the gout, I have 
7. =_ ar for ſome time applied my ſelf to examine the ſeveral part 
chele Pinelli, Of the human body whether ſolid or fluid, and by chymical proceſſes 
#. 403. 5. 491. to diſſolve them into their primitive or conſtituent parts, Thus! 
Ju) &c. have found, that the ſolid ſubſtance of the bones and the circuman- 
1728, bient parts is compoſed of phlegm, oil, an alcaline volatile ſalt, and 
a little earth. The ſame principles I have alſo conſtantly diſcovered 
in the blood and all the other fluids which are ſecreted from it, as well 
as the other ſolid parts, with this difference only, that there is more 
phlegm and leſs oil and volatile ſalt in the fluids than may be ex- 
tracted from the ſolids. Carrying theſe experiments ſtill further, and 
endeavouring to extract via humida, as the chymiſts call it, the (alt 
from the excrements in the ſtomach and inteſtines, I have conſtantly 
found a falt not unlike ſea-ſalt and appearing upon examination to 
be a perfect acid. And yet with all poſſible art and carefulneſs what- 
ever nothing of this acid ſalt could ever be obtained from all the other 
. folid or fluid parts of the body. Hence it appears how much thoſe 
- muſt be miſtaken who have hitherto aſſerted, that the cauſe of the 
gout is a coagulating acid exiſting in the blood, ſince nothing of an 
acid is found in any part of the body but the excrements. This put 
me upon thinking that the cauſe of the gout. may be owing perhaps 
to that other ſaline principle which chymical — ſhew us to exit 


both in the ſolid and fluid parts: and 1 have been confirmed herein 
by the following experiments. 

A very gouty perſon dying lately at Rome, I procured as much 4: 

I could of that tophaceous gouty ſubſtance commonly found about 

the joints of perſons afflicted with this diſtemper : and having — 

about 
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about three ounces and a half, I took fix glaſs bottles and put ten- 
grains of it into each. The firſt of theſe bottles I filled with diſtilled 
vinegar, the ſecond with ſpirit of vitriol, the third with ſpirit of ſalt, 
the fourth with ſpirit of ſal-armoniac, the fifth with ſpirit of hartſ- 
horn, and the ſixth with ſpirit of urine. After four and twenty hours 
found the aforeſaid tophaceous matter totally diſſolved in the three 
firſt bottles which contained the acid ſpirits, but in the three others 
which I filled with alcaline ſpirits it remained entire and untouched, 
even for ſome time after. From hence I concluded this tophaceous 
matter to be of an alcaline nature, foraſmuch as it is the nature of 
acid ſpirits to diſſolve ſuch ſubſtances as are either altogether alcaline 
or compoſed in part of an alkali. And this alſo I conceived to be 
the reaſon why the aforeſaid tophaceous ſubſtance remained entire in 
the bottles filled with alcaline ſpirits, both being of the ſame nature 
and conſequently not to be diſſolved by each other. | 
But for a farther ſatisfaction, I took the remaining part of this to- 
phaceous matter being about three ounces and put it into a ſmall re- 
tort. Then having fixed a recipient to it, I diſtilled it according to 
the rules of art by a gradual fire, and obtained a ſpirit with ſome 
ey drops of oil, about two drams of a caput mortuum remaining in 


the retort, This ſpirit I found to be a perfect volatile alcali, altoge- 
ther of the ſame nature with that which is extracted from blood, 
from urine, and from bones. Hence again it is evident, that this to- 
phaceous gouty ſubſtance is compoſed of the ſame principles with 
the other fluid and ſolid parts of the human body, or, that the cauſe 
of the gout is nothing elſe but a volatile, alcaline, corroſive ſalt, 
which by corroding the ſenſible membranes about the joints occaſions 
acute pains in theſe parts. 
IX, Hen. Oizmann, aged thirty one, was fifteen years old $urprizing 
J. when the following misfortune befel him. Hel of a 
He felt a ſpaſmus or cramp in his left hip and the inferior 79% 4 
part of his leg; as this pain ſeized him pretty often, he conſulted a — 
lurgeon who applied ſeveral plaiſters to the place where the — Was, tahl. x. 36s, 
but without any relief to the patient. After all thoſe fruitleſs efforts, p. 79. May 
the ſurgeon, to ſee whether Oizmann had till a feeling in his leg S7 1720: 
(which to outward appearance was become very brown) made about 
thirty ſeven inciſions in ſeveral parts of it, whereof the patient was not 
at all ſenſible, unleſs the inſtrument happened to grate upon the bone, 
the perioſteum being as yet ſound and not infected by the diſeaſe of 
the fleſh, The leg however grew daily blacker, and the pain conti- 
nued both in the perioſteum and in all the bodies of the ſuperior and 
inferior part of his leg. At laſt a black circle was ſeen round about 
the muſcles of the hip as an indication of an approaching putrefac- 
don. This circle appeared as viſibly as if it had been cut off with a 
knife from the other part. It continued to ſpread and came to 1 * 
eac 
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head that without any help or cure the fleſh gradually rotted away 
from the bones ; and at laſt fell quite off from the ſuperior part q 
the leg which preſerved its ſoundneſs. After this nothing was ſecn 
but the bare tendons or ſinews hanging down like ſo many ftring; 
or cords. There remained alſo one piece of the inferior muſcles gf 
the hip faſtned to the ſuperior part. At length the tendons proy. 
ing dry conſumed away, and the os femoris wholly dropt off i; 
ſuch a manner that there remained about four inches betwixt the 
bones and the' fleſh looſely hanging down from them. The fleſh 2. 
laſt grew up to the bones and without any aſſiſtance faſtned itſelf ty 
them. And in this ſound part the patient feels a great pain when. 
ever the weather proves tempeſtuous. It is remarkable that at th: 
ſame time he had alſo a ſwelling in the right tarſus, the matter whereof 
diſcharged itſelf through the toes, and was of ſo corrofive a nature, 
that it conſumed them all but the little one. The ſurgeon at lat 
healed up this wound; but after all there is but little feeling cr 
warmth in the foot. 

A remarkable X. 1 man whoſe caſe is related in the preceding ſection has 

fitula. By the | now been married about ſeven years to a woman whoſe bo- 

gane. ibid. dily conſtitution is almoſt as remarkable. She is in the forty fit 


year of her age. In her younger years ſhe had the misfortune to be 


goared by a wild boar under the ſhort ribs of the left fide. Of thi 

wound the has a fiſtula to this day; what food ſhe eats diſchargeth it 

ſelf half concocted through this opening, which ſhe is therefore 

obliged to clean frequently; notwithſtanding this ſhe has her daily 
evacuation per anum. It is remarkable that the victuals IP 

by the wound are {till diſtinctly known what kind they have been of. 

Uncommon tu- XI. A Maiden about twenty years of age was brought to me about 
To Rain : Chriſtmas 1723, who had a tumour on the inſide of her 
fon Senior. v. Tight thigh, extending from the groin to the knee, and fo large that 
89. p. 340. I judged it contained at leaſt a gallon; the cutis was exceeding]y di. 
745 &c. tended, but of the natural colour, only the capillary veins appeared 
1725. var icous and very numerous; ſhe had alſo a large rumour on the 
5 buttock of the ſame ſide as big as a quartern loaf; but when the u- 
mour on the thigh was preſſed that above very much encreaſed, which 
ſnewed a communication between them. She had alſo another tu- 
mour on her right ſide, ſtretching from the left fide of the vertebrz 
of the back to the hypochondrium, about the bigneſs of a penny 
loaf 3 her body was very much emaciated, and ihe could hardly 
breathe, and the little victuals ſhe eat paſſed out of the ſtomach with 
great difficulty. She had had the menſes but twice or thrice, about 
twelve months before the beginning of thoſe tumours, and it is to be 
marked that the tumour of her thigh began firſt and increaſed to 
near the magnitude I firſt ſaw it at, before that of the buttock and 
hip began; and laſt of all the tumour of her back appeared, which 
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45 it increaſed brought on great difficulty in breathing. She had been 
with ſeveral other perſons who adviſed againſt opening the tumour of 
her thigh, moſt of them being of opinion it was from blood and that 
er caſe was incurable: I confeſs I was of a contrary opinion; but 
„being told what ſo many others had ſaid, I declined meddling with it 
then though both ſhe and her parents were willing: I diſmiſſed her 

F „ bereſore, ſaying that if ſhe — 2 little time would diſcover more of 
"Wir caſe. About two months after I was deſired to viſit her again, 
nich I did and found the tumours ſo monſtrouſly increaſed and her 
body ſo waſted, that I wondered ſhe could live ; the tumour of the 
aigh yielded every way to the preſſure of the finger, nor was there 
he leaſt hardneſs about its extremities, ſo that it might be eaſily miſ- 
ken for an aneuryſm, had it not wanted the grand characteriſtic 
ation, which ſome ſay is not to be felt when chey are very large, 
the middle of this then looked a little red and ſhining, and ſeemed to 


* point a little; I told them I believed it would break with a ſmall 
orifice and ſhew what was contained, deſiring them to let me know if 
ü Kppened ſo: three days after they called me in haſte, telling me 
by. dat the ſwelling of her thigh was broke; when I came I found there 
fin d been diſcharged a ſmall quantity of matteriſh ſubſtance, much 
) b lle what is contained in a meliceris, but the opening was ſo ſmall or 
"thi, oc, that I could not enter my probe; however, though ſhe ſeemed 
aa to expire, yet at the deſire of her parents I opened the tumour 
fore ch my launcet, making an inciſion about an inch and an half long, 
ay rough which poured about five quarts of matter, which was very 
ad ſetid and bloody towards the latter end of the diſcharge : upon this 
of the tumour wholly ſubſided, ſo that the thigh inſtantly became as 
dont all as the other; I pur my finger into the wound, and found the 


fia lata quite conſumed, the muſcles lay all looſe ſo that I fairly 
touched the thigh-bone between them as I would. Immediately u 
this diſcharge the tumour on the buttock was conſiderably abated, but 
there followed about two or three ſpoonfuls of florid blood; I dreſ- 
kd it up with a proger digeſtive and bandage z the next day I viſited 
ir again, and found ſhe had ſlept pretty well and was much refreſhed, 
vIthout the leaſt faintneſs during my ablence, which ſhews the fear 
0! 2 ſyncope after ſuch evacuations to be grouadleſs; the day follow- 
ing I took off my dreſſings and found the limb but little bigger than 
the other 3 at the third dreſſing there appeared a ſmall hard ſwelling 
: ah r ſutle below the orifice, cauſed by about four ounces of grumous 
blood which I turned out with my finger; this was followed by a 
worid blood which much ſurpriſed me; I judged it to WA: from 
ome hypogaſtric veſſel that ſupplied this tumour, and I deſpaired of 
lcceſs unleſs I could meet with the ſpring 3 in order to which I laid 
yen the ſinfs to the groin, and though I could not diſcover the veſ- 
kl, yet I ſo ſucceſsfully applied my altringent that from that ous l 
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bled no more; yet there was for a week a great flowing of a ſeron 
matter, which wholly ſunk the tumour of the buttock and hip, and 
by boulſtering and compreſſing with ſuitable bandages the ſo long ſe. 
parated cutis clos'd with the muſcles, and all things in about a for 
night ſeemed to be in a fair way of healing, yet it was near thre: 
months before the cure was compleated. 

Bur ſtill (that is a fortnight after the opening of the thigh) the ty. 
mour on her back continued, and ſhe was much ſtraitened for breath; 
ſaying if that was opened ſhe ſhould be preſently relieved ; I there. 
fore opened it and there iſſued out above two quarts of matter: | 
was again greatly ſurprized at the quantity, ſo much more than the 8 
viſible tumour could poſſibly contain; I entered my probe which pe. 
netrated into the cavity of the thorax, between the ſecond and third 
ſpurious rib reckoning from beneath, on which ſhe reſpired with 2 
freedom, but there was a halitus at the wound; I continued to dre 
it and believe that before it tended towards healing it diſcharged, 2 
times, no leſs than five quarts of matter; but when I thought all wiz 
over it filled again, the external rumour became almoſt as big as be. 
fore, and her breathing as difficult as ever, ſo that I now thought all 
my labour had been in vain ; yet I opened it again with a larger ori. 
fice, and from that time dreſſed it ſucceſsfully to perfect healing; the 
menſes returned and the patient continues to this day well and in; 
good ſtate of health. 

The way of in- XII. 1. E make uſually a couple of inciſions in the arms juſt 
oculating the * where we make iſſues, but a little larger than for them; 
4 * ſometimes in one arm and one leg. Into theſe we put bits of lint, 
"rl a> reed; (the patient at the ſame time turning his face another way and guard- 
by H. New- ing his noſtrils) which have been dipt in ſome of the variolous matte: 
man E/q; n. taken in a vial from the puſtules of one that has a ſmall pox of the 
5755 3 more laudable fort, juſt turning upon him, and fo we cover them 
1722. with a plaiſter of diachylon. Yet we find the variolous matt 
fetched from thoſe that have the inoculated ſmall pox altogether 

effectual. Nay, what is taken from them that have the confluent (ot 

is as good as any, After twenty four hours we throw away the lint, 

and the ſores are dreſſed once or twice every twenty four hours wii 

warm cabbage leaves. The patient continues to do all things as i! 

other times, only he expoſes not himſelf to the weather if it be at a 
intemperate. About the ſeventh day he feels the uſual ſymptoms 0 

the ſmall pox; and is managed as in an ordinary putrid fever. It i 

cannot hold up he goes to bed; if his head ach too much we put tt 

common poultice to his feet; if he be very ſick at ſtomach we gt 

him a gentle vomit; nay, we commonly do theſe things whether # 

f find the patient want them or no; and we reckon the ſooner the bet 
ter. If the fever be too high in ſome conſtitutions we Need a litt!s 


and to haſten the eruption put on a couple of bliſters. About . 
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third day from the decumbiture the eruption begins. The number of 
the puſtules is not alike in all, in ſome they are very ſew, in others 
they amount to an hundred, in many to ſeveral hundreds; and fre- 
vently to more than what the accounts from the Levant ſay is uſual 
re. Upon the eruption all illneſs vaniſhes ; except perhaps a little 
of the vapours in thoſe that are ſubject to them; there is nothing 
more to do but to keep warm, drink proper tea, eat gruel, milk 
pottage, panada, bread, butter, and almoſt any thing equally ſimple 


and innocent. Ordinarily the | youre ſits up every day, or even ven- 


tures upon a glaſs of wine. It he be too intent on ſtudy we take him 
off, Sometimes, though he be on other accounts eaſy enough, yet he 
can't ſleep for divers nights together. In this caſe we do not give him 
anodynes or oplates, becauſe we find that thoſe who take them in the 
ſmall pox are generally peſtered with boils after their recovery. Their 
ſleep returns of itſelf as their ſtrength increaſes. On the ſeventh day 
the puſtules uſually come to maturity, and ſoon after go away, 
as thoſe of the ſmall pox in the diſtinct ſort uſe ro do. The patient 
gets abroad quickly, and is very ſenſibly ſtronger and in better health 
than he was before. Women in child-bed have been inoculated eight 
or nine days after their delivery; and they have got earlier out of 
their child-bed, and in better circumſtances, than ever in their lives 
thoſe that have had ugly ulcers long running have had them healed 
up, and ſome very feeble, crazy, conſumptive people have grown 
hearty and got rid of their former maladies by it. The ſores of the 
inciſion ſeem to dry a little during three or four days of the fever be- 
fore eruption ; after it there is a plentiful diſcharge at them, which 
may continue a little while after the patient is quite well on other ac- 
counts; but the ſores will ſoon enough dry up of themſelves ; and 
the later the better, as we think. If they happen to be inflamed or 
otherwiſe troubleſome, we preſently help them as we do any ordi- 
nary ſores. 
XII. 2. 1 Dec. 1721 I firſt began to put this method in practice, Of tb. invcu- 
and finding it to ſucceed beyond my expectation in the 27% of rhe 
firſt inſtance I was encouraged to repeat it upon ſome others; and 3 
afterwards ſeveral, ſeeing with how much eaſe theſe got through the ftieton. x. 370. 
diſtemper, were deſirous to have the ſame done to themſelves or their p. 35. Jas. 
children; ſo that there are now upwards of forty here that have re- C. 1722 
ceived the ſmall pox by inſition; who are all got well through the 
diſtemper and are at this time in very good health. Only one that 
was inoculated died : of which I ſhall give you a particular relation 
hereafter, and refer it to your impartial judgment whether that ought 
to caſt any blemiſh upon the operation or no. 
What was done by way of preparation was chiefly purging with 
rhubarb for children, and ſometimes vomiting or bleeding for you 
petſons; and many had no preparation at all. But I always found, 
Vol. VI. Parr III. R as 


122 


Of the inoculation of the ſmall Pox. Pax Ill. 


as far as I was able to judge, that thoſe whoſe bodies were well pre. 
pared by ſuch proper methods as their different ages or conſtitutions 
ſeemed to require had more favourable ſymptoms than others in like 
circumſtances where that was omitted. 5 

The method which I always took in the operation was to make two 


inciſions, one in the arm and another in the oppoſite leg. It is not 
material, as to raiſing the diſtemper, whether the inciſions be 
or ſmall; but I commonly found that when they were made pretty 
large the quantity of matter diſcharged afterwards at thoſe places wa 
greater; and the more plentiful that diſcharge the more eaſy the ret 
of the ſymptoms generally are, and they are alſo by this means beſt 
ſecured from any inconveniences which might follow after the ſmall 
Pox are gone off. 

At firſt I collected ſome of the matter from the puſtules of one 
who had the ſmall pox of the natural ſort into a ſhell or vial, and 
infuſed two or three drops of it into the wound ; but finding it to be 
very difficult to get any quantity of the matter, and obſerving allo 
that the leaſt — will be ſufficient, I commonly take ſmall 
pledgets of cotton, and ripping the puſtules when they are ripe with 
the point of a lancet, roll the pledgets over them till they have im- 
bibed ſome of the moiſture. I put one of theſe upon each wound, 
and cover it with any common plaiſter till the next =_ when [ 
commonly take away both the cotton and the plaiſter, leaving the 
wound to itſelf, only covering it with a ſlight linen roller to defend it 
from the air. I have ſometimes rubbed the pledget only once over 
the wound without binding it on, which I found to anſwer the end as 
well; and from ſome other obſervations I made I have been ſurprized 
to ſee the ſmall pox produced this way, when I was very well affured 
the quantity of matter received into the veſſels could not amount to 
the hundredth part of a grain. 


The perſons inoculated were not confined to any regimen, but only 


to be kept moderately warm; and thoſe who were grown up to live 


very temperate and regular, to keep their minds eaſy and compoſed, 
and to uſe proper means to drive away all fear and concern, Some 
have been obliged from the time of the inſition to abſtain from fleſh 
and all ſtrong liquors ; but I found afterwards that the eruption did 
not proceed ſo well when they were obliged to live too low, Perhaps 
in warmer climates where they are not ſo much accuſtomed to live 
upon fleſh ſuch abſtinence may be neceſſary; but here I find it beſt 
to let them eat and drink as uſual, though ſomething more ſparingly, 
till the fever begins to riſe 3 and then, but not before, we enjoin ſuch 
a regimen as is uſual in like caſes. 

The firſt thing that occurred after the inſition was the inflamma- 
tion of the wounds, which commonly happened about the fourti 
day, when they began to appear very red round about and to gros 
a little ſore and painful; in about two days more they began to igel 
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and run. In ſome they begin to run ſooner, and the quantity diſ- 
charged is much greater than in others. I generally found, that in 
thoſe who diſcharged moſt this way the fever was more ſlight and the 
ſmall pox fewer, though I have known ſome do very well when theſe 
places have only appeared very red, but have ſcarce run any thing at 
all, as it uſually happens when the inciſion is made ſo ſuperficial as not 
to cut through the ſkin. 

About the ſeventh day the ſymptoms of the fever begin to come 
on, which are the very ſame that we always obſerve in the ſmall pox 
of the diſtinct kind in the natural way. A quick pulſe, great heat 
and thirſt, pain in the head and back and about the region of the 
ſtomach, vomiting, doſedneſs, ſtartings, and ſometimes convulſions. 
All were not ſeized with all theſe ſymptoms, nor in the ſame degree 
or continuance ; ſome began on the ſeventh day, and continued ill 
without any remiſſion till after the eleventh 3 many not till the eighth 
or ninth day; and the fever in theſe was more moderate with great 
intermiſſions; and ſome have ſcarce had any illneſs at all. During all 
this time the places of inciſion continued to be very fore and ſwell very 
much, ſo as to appear very large and deep, and to diſcharge a great 
dal of matter, 

On the tenth day the fmall pox moſt commonly appeared, ſome- 
times on the ninth, and ſometimes not till the eleventh ; but I never 
found that any difference of age, conſtitution, or any other cauſe ever 
made them vary above one day from the tenth. The number was 
very different, in ſome not above ten or twenty, moſt frequently from 
fifty to two hundred, and ſome have had more than could well be 
numbered'; but never of the confluent fort, Their appearance was 
the ſame with thoſe of the diſtinct kind, they commonly came out 
very round and florid, and many times roſe as large as any I have ob- 
ſerved of the natural ſort, going off with a yellow cruſt or ſcab as 
uſual; though it ſometimes happens, eſpecially when the ſores diſ- 
charge a very great quantity of matter, that they are both few in 
number and do not tiſe to any bulk; but having made their appear- 
ance for four or five days they waſte inſenſibly away. 

After the ſmall pox come out the feveriſh ſymptoms gradually 
abate, and when the eruption is completed they uſually ceaſe, without 
any ſecond fever or any farther trouble in any reſpect. 

While the puſtules were riſing and for ſome time after they were 
gone the ſores continued to ſwell and to run very much, the longer 
they did ſo the better; but they never failed to heal up of themſelves 
aftera certain time. | 
I very rarely faw occaſion for any medicines in the courſe of the 
diſtemper, by ſometimes when the ſymptoms ran very high I gave 
4 gentle anodyne to be repeated as occaſion ſhould require, and once 
or twice I thought ir neceſſary to bliſter, and to uſe ſuch medicines as 
are found to be moſt ſerviceable in the ſmall pox of the natural ſort. 
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Aſter the puſtules are gone away they have always been purged twice 
or thrice, and ſometimes let blood, which is all that has been uſually 
done. But though the practice may ſeem to be very eaſy, yet it is an 
affair of ſuch a nature as to require the utmoſt care, and I preſume ir 
will never be undertaken without the advice of phyſicians to direct a 
proper method of preparation before the inſition is made, as well a8 
a juſt regimen afterwards; to watch every ſymptom, and lend na. 
ture all proper aſſiſtance, whenever it ſhall be requiſite. Where this 
is done it will ſeldom fail of being attended with happy ſucceſs. 

It has happened in an inſtance or two that the ſymptoms in the 
diſtemper have been worſe than uſual ; and ſome few, after the ſmall 
pox were gone off, have been ſubject to other indiſpoſitions. Of al 
which I ſhall give you a particular account, 

The firſt that was inoculated, a boy about a year and half old, 
began to be ill on the eighth day and had a briſk fever for two days, 
then the puſtules began to appear, which were but few in number 
and roſe very large. The child was ſoon well and continued fo for 
about a month, when being carried out and kept a long time in the 
cold he fell into a feveriſh diſorder accompanied with a cough, and 
was ill for four or five days; after that time it went off, and he has 
ever ſince been in very good health, The ſecond was a girl of two 
years of age, in a faml where they had formerly buried three chil. 
dren ſucceſſively of the ſmall pox, and this they feared might undergo 
the ſame fate. The fever came on about the ſeventh day and ſhe con- 
tinued very ill till the tenth, on which day about noon ſhe had a ſtrong 
convulſive fit. In the evening the ſmall pox appeared, and though 
the had more in number than uſual, yet ſhe grew well as ſoon as they 
were fully come out and has continued ſo ever ſince. + The eighth 
and ninth were in a family where they had four children, none of 
whom had had the ſmall pox. I was called to the eldeſt who was 
ſeized in the natural way with the moſt malignant ſort I ever ſaw, at- 
tended with the worſt ſymptoms that could be, inſomuch that he died 
on the fourth day all full of purple and livid ſpots. The parents 
were very delirous that any means might be uſed to preſerve the reſt ; 
but here I was in great doubt and perplexity what part to act. 
knew very well that if I ſhould venture to make the inſition, what- 
ever ſhould happen would be charged upon that, and it was not im- 
probable but ſome of them might have already caught the infection, 
in which caſe it was uncertain what the event might be. On the 
other hand, if it was omitted I very much feared they might all die, 
ſuch inſtances having been known, and the contagion which was got 
amongſt them being of ſuch a deſtructive nature. Wherefore I was 
ary to run the riſque of my reputation rather than the children 
mould all periſh. They were therefore all three inoculated the day 


+ Mr. John Symſon's children. 


before 


Char. II. Of the inoculation of the ſmall Pox. 


before the eldeſt died, after having told the parents that I could not 
anſwer for the ſucceſs in caſe they had already catched the infection, 
which would be known if any of them fell ill before the ſeventh day, 
As we feared one of them was taken on the ſecond day much after 
the ſame manner with the eldeſt, and the ſmall pox appeared on the 
third day, or rather an univerſal redneſs all over the ſkin interſperſed 
with many __ ſpots. There were none of theſe ſpots near the 
places of inſition, which began to ſwell a little as uſual about the 
tourth day, and the ſmall pox roſe a Jittle more about thoſe places 
than elſewhere z but nature 87 too far opprefied with the violence of 
the diſtemper, and though this girl continued longer than her brother 
and was not delirious as he was, yet ſhe died on the ſeventh day. I 
did not reckon this child in the number of thoſe who received the 
ditemper by inoculation ; for I thought there was ſufficient reaſon to 
conclude that ſhe had taken the infection before. The other two con- 
tinued well till the eighth day, when they both fell ill together. The 
{mall pox came out on the tenth, of a very good ſort, though more 
in number than ſome others had, and they both got very eaſily thro? 
the diſtemper without any indiſpoſition ſince. It was obſervable that 
many ſpots appeared on the elder of theſe children about the time of 
the eruption, of a deep red colour, very much like thoſe of the other 


mother was very much concerned at, fearing they would prove the 
lame in this; but when the ſmall pox came out theſe {| rew gra- 
dually leſs and at laſt quite diſappeared. The other child had been 
very ſubject to convulſions for a long time when very young, and it 
was afflicted with the ſame very much from the time that the fever 
came on till. the ſmall pox appeared. The twenty ſeventh was a mar- 
ried gentlewoman aged about twenty ſix, who got very well through 
the diſtemper ; but about a week after was ſeized with a very great 
coldneſs and ſhivering followed by a burning heat, with a great _= 
and diſorder in her head, which continued for ſeveral hours, She had 
lome time before had an intermitting fever, of which I took this to 
be a paroxyſm, and expected its return; but ſhe felt no more of it 
and has ever ſince continued in good health. 

Of her two ſons who were both inoculated at the ſame time the 
younger got through the diſtemper with a great deal of eaſe, the 
mall pox being few and the ſymptoms very ſlight ; but the elder, a 
boy about five years old, fared quite otherwiſe. The ſymptoms be- 
fore the eruption were more than uſually ſevere, eſpecially the vo- 
miting ; the puſtules appeared at the uſual time, but more numerous 
than ordinary, and when the eruption was finiſhed the fever did not 
Ceaſe as it has done in every inſtance but this: on the fifth day after 
be was ſeized his face began to ſwell, which was followed by a pain 
and ſwelling in his throat and a falivation, which continuing till the 
leventh day were ſucceeded by a ſwelling in his hands, and feet, 8 
uſua 


tuo children in whom they afterwards changed to purples, which the 
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uſual ſymptoms of the diſtinct fort when they are very full; and MW mc 
though there appeared ſome little ſigns of malignity, yet with the uſ. WM did 
of bliſters and the milder cordials and alexipharmics the puſtules roſe 
very large and all things went on very well, ſo that he got through the aft 
diſtemper without any danger, but with much more pain and trouble Wl pct 
than any of the reſt have endured. After the ſmall pox were gone off Wl ha 
we found a hard ſwelling upon his ſhoulder, which diſabled him for in 
ſome time from moving his arm; but by the uſe of ſome common Ml an 
applications that is entirely gone. In this _ the only child thez Wt po 
had before theſe died of a very malignant ſort of the ſmall pox, and BW n1 
this boy was of an ill habit and has had many dangerous 1Ineſſes, co 
The twenty third was a girl about nine months old; in this child after th 
ſhe was well of the ſmall: pox the mother diſcovered that one of her Wi | 
_— was a little ſwelled, which was painful to her for ſome time th 
and made her unwilling to move that part; there were alſo ſome ſmall WW i! 
tumours in the groin ; but theſe went off in a few days, and there re. vt 
mained only a hardneſs about the knee, which alſo diſappeared in: X 
ſhort time without coming to ſuppuration, and the child is now in 
perfect health. The thirty ſeventh was a girl ſix years of age; ſhe n 
got very eaſily through the diſtemper; but before the ſmall pox wen ſi 
gone we found a ſmall rumour upon the muſcles of the loins, which t 
ripened very ſpeedily and was opened and healed up in a very ſho ü 
time. Her ſiſter, a young woman about eighteen, had alſo a ſyel- n 
ling of che ſame kind in her leg, but it lay ſomething _ and a 
gave her a great deal of pain for three or four days; afterwards it dif- j 
— a great quantity of matter and was healed without any farther c 
trouble, 
All the reſt, excepting theſe I have mentioned, got very well thro 
the diſtemper without any manner of trouble or hazard, or any il 
conſequence afrerward, Whether thoſe flight indiſpoſitions which 
ſome have been ſubject to afterward were owing to the inſition | 
have not been able to judge; but I preſume what they have endured 
in the courſe of the diſtemper, and what has followed after, is not to 
be put in the ballance with what is andergone in the common way by 
thoſe who are thought te come off very well; and if this method 
were more generally practiſed tis probable ſome means would be found 
out to prevent even theſe ſubſequent diſorders, which are no more 
frequent nor near ſo bad as thoſe which follow the natural ſort. 
In two inſtances the inoculation had no effect, the reaſon of which, 
in one, was becauſe the child had the ſmall pox before, as the parents WF * 
believed; but the diſtemper had been fo favourable as to leave 1 k 
doubtful. In the other, the matter was taken when the puſtules were WF ' 
withered and almoſt gone, and that little moiſture which they con- 
tained, I ſuppoſe, had loſt its vertue; the boy to whom it was ap- 
plied was no way affected; the places of inciſion did not at all i. 
flame or ſwell as uſual, nor did any puſtules appear; but about 
monte: 
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month _— he was ſeized with the diſtemper in the ordinary way and 
did very well. | 
8 of thoſe who have been inoculated and are grown up have 
afterwards attended others in the ſmall pox; and it has often hap- 
pened that in families where ſome children have been inoculated others 
have been afterwards ſeized in the natural way, and have lain together 
in the ſame bed all the time; but we have not yet found that ever 
any had the diſtemper twice; nor is there any reaſon to ſuppoſe it 
poſſible, rhere being no difference that can be obſerved betwixt the 
natural and artificial ſort, but only that in the latter the puſtules are 
commonly fewer in number, and all the reſt of the ſymptoms are in 
the ame proportion more favourable. There is one obſervation which 
have made, though I would not yet lay any great ſtreſs upon it, 
that in families where any have been inoculated thoſe who have been 


afterwards ſeized never had an ill fort of ſmall pox, but always reco- 
vered very well. 


monly practiſed by the inhabitants of this part of Wales (Pembroke- 


neighbourhood of this place who practiſed it on her daughter about 
a year and a half ago; ſhe had the ſmall pox favourably and is now 
in perfect health, notwithſtanding ſhe has ever ſince without reſerve 
converſed with ſuch as were ill of that diſtemper. 


In order to procure the ſmall pox to themſelves they either rub the 


| matter taken from the puſtules when ripe on ſeveral parts of the ſkin 


of the arm, &c. or prick thoſe parts with pins, or the like, firſt in- 


fected with the ſame matter. And notwithſtanding they omit the ne- 
| eſſary evacuations, ſuch as purging, &c. yet I am informed they ge- 


nerally come off well enough; and what is remarkable, I cannot hear 
of one inſtance of their having the ſmall pox a ſecond time. 


hand, where the ſcar is now very viſible, with the back edge of 


nis penknife till the blood began to appear, he applied the variolous 
matter to that part; which by degrees growing inflamed, about a 
| week afterwards he fell into the ſmall pox of which he recovered per- 
| {ectly well; and that he has ſince frequently converſed with ſuch as 
_ vere ſick of that diſtemper. He ſays alſo five or ſix more at leaſt of 
his ſchoolfellows infected themſelves at the ſame time and with the 
| lame ſucceſs. I have ſince talked with ſeveral more, who made the 
| ike experiments on themſelves, ſome twenty, ſome ſixteen, &c. years 


ago: 
1 


2 


XIII. 1. Owever new the method of communicating the ſmall 4 netbed of 


pox may appear in this kingdom, it has been com- 221 the 


ſhire) time out of mind, though by another name, viz. that of buying 8 


the diſeaſe, as I have been long ago acquainted by ſeveral who procured Williams, », 


die diſtemper by that means. There is a married woman in the 37s 8 262. 


1723. 


XIII. 2, N ingenious gentleman of this country, one Mr. G. Continued 
| Owen, counſellor at law, ſolemnly declares that hav- the ſame. ibid. 
; 74 when at ſchool about twenty years ago, rubbed the ſkin off his 7. 263. 
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ago: who all poſitively affirm they never had the ſmall pox a ſecond 
time. 


XIII. 3. M Owen was about fifteen ow of age when he mad: 


Continued by 
the ſame, to 
Dr. Jurin. 

ibid. p. 264. 


the experiment on himſelf, and queſtionleſs had th- 

genuine ſmall pox ; the ſigns of them on his face, and the mark on 
his hand where he applied the matter, being ſtill ſo very viſible as t 
ut that matter beyond diſpute. The phyſician who then attended 
im is dead. Though I can't pretend to remember how many in. 
formed me of their procuring the diſtemper in this manner; yet Ic 
aver that within the compaſs of twenty years laſt paſt, I have bez 
ſo often aſſured of the truth of it, not by children but grown perſon; 
of undoubted credit, that I am entirely ſatisfied it has been an im. 
memorial cuſtom in theſe parts; and not only practiſed by boys wher 
at ſchool, but alſo by many others of both ſexes more advanced i 
years, and conſequently capable of diſtinguiſhing the ſmall pox fron 
other diſtempers. There are now living in this town and neighbour. 
hood five or ſix perſons, who undoubtedly had that diſtemper after 
taking the foreſaid method to infect themſelves ; one of whom, 
young woman aged twenty three, told me lately that about eight or 
nine years ago in order to infect herſelf, ſhe held twenty pocky ſcabs 
(taken from one towards the latter end of the diſtemper) in the hol. 
low of her hand a conſiderable time; that about ten or twelve day; 


afterwards ſhe ſicken'd, and had upwards of thirty large puſtules in 


Of the ſams 
Mr. R* 
right of 

Haverford 

Welt. ibid. 


p. 267. 


her face and other parts; and that ſhe has ſince freely converſed with 
ſuch as had the ſmall pox on them. A perſon about ſix miles of 
cauſed his fon, about ten years of age, near three weeks ago to buy (as 
he termed it) the ſmall pox. I have carefully viewed the boy, and 
find him recovering from the diſtinct kind of that diſtemper, not 
having, 29.5 could perceive, above forty pretty large puſtules, juſ 
drying off. 

Io make it appear that inoculation is a ſufficient preſervative againk 
receiving the ſmall pox a ſecond time; about ſix weeks ago I cauk 
my two boys, who had been inoculated this laſt ſummer, not only to 
ſee but even to handle a child dying of a moſt malignant ſort of ſmal 
pox ; who notwithſtanding continue in perfect health. 

Upon a very exact inquiry I find, that out of 227, who have had 


the ſmall pox in the natural way in this town and a neighbouring parih 


ſince the beginning of June laſt, 52 have died. 
XIII. 4. I find buying the ſmall pox to be a common practice, an 
of very long ſtanding in this country, being aſſured bj 
perſons of unqueſtionable veracity and of advanced age that they har! 
had the ſmall pox communicated to themſelves this way when about 
ſixteen or ſeventeen years old, they being then very capable 0 
diſtinguiſhing that diſtemper from any other; and that they hav! 
parted wich the matter contained in the puſtules to others, which pro: 
duced the ſame effects. There are two large villages in this county 
neal 


no at v3 


* 
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near the harbour of Milford more famous for this cuſtom- than any 
other, namely St. Iſhmael's and Marloes. The old inhabitants of 
thoſe villages (with which they abound, being in a healthful ſituation) 
ſay, that it has been a common practice with them time out of mind ; 
and what is more remarkable, one William Allen of St. Iſhmael's 
ninety years of age, who died about ſix months ago or thereabouts, 
declared to ſome perſons of good ſenſe and integrity that this practice 
was uſed all his time; that he very well remembered his mother's tel- 
ling him that it was a common practice all her time, and that ſhe got 
the ſmall pox that way. Theſe together with the many other intor- 
nations I have met with from almoſt all parts of the country confirm 
me in the belief of its being a very antient and frequent practice 
among the common people; and to prove that this method is ſtill 
continued among us, I will give you the relation of a midwife who 
accidentally came into company when your letter was reading ; her 
name is Joan Jones aged ſeventy years, a wowan of good — and 
perfect memory. She ſolemnly declares that having the ſmall pox, 
about fifty years ago, one Margaret Brown (to the beſt of her re- 
membrance then about twelve or thirteen years of age) bought 
them of her; that ſhe was ſeized with them a few days afterwards 
and that ſhe had not had the ſmall pox a ſecond time a twelve- 
month ago, and ſhe verily believes that ſhe has not had them 
ſince. She farther ſays that ſhe has known this way of procuring the 
ſmall pox practiſed from time to time above fifty on z that it has 
been lately uſed in her neighbourhood, and that ſhe knows of but one 
dying of the ſaid diſtemper, when communicated after the method 
atorelaid, which accident happened within theſe two years laſt paſt ; 
the perſon who miſcarried (a young woman about twenty years of 
ige) having procured the diſtemper from a man then dying of a very 
malignant ſmall pox. The above relation I heard the old woman 
make two days ago, and ſhe was willing to take her oath of it before 
1 magiſtrate. As to what you mention concerning the manner of 
communicating the infectious matter to the blood, by ſcraping the 
kin. thin with a penknife and fo rubbing in the matter, that was only 
he caſe of one particular gentleman, Mr, Owen, whom I heard ſeveral 
umes poſitively affirm that he bought the ſmall pox when at ſchool, 
and of ſuch a lady now living, and gave her three pence for the mat- 
er contained in twelve puſtules. That hundreds in this country have of te inxu- 
ad the ſmall pox this way is certain; and it cannot produce one /ation of the 
ungle inftance of their ever having them a ſecond time. ſmall pox, and 
XIV. F are two propoſitions advanced by the favourets of %%% e., 


2 : . : : ie lit in the 
inoculation, concerning which the public Jcems to require ra way. 


more full ſatisfaction viz. That the diſtemper raiſed]; by inoculation is By Dr. Tho. 

ally the ſmall pox; and, that it is much milder and far leſs mortal Nettieton 4 

nan the natural ſort. The former of theſe is not ſo much diſpated P,. _ uy 

o as when this method was firſt introduced, nor can it be doubted 3 Ne. f 
Vor. VI. Parr III. 8 ; 2 
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making a compariſon, ſo far as our experience will extend. In order 
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of by any who have ſeen thoſe that have been inoculated, and hath 
alſo — much converſant in the natural ſmall pox. There is uſu- 
ally no difference to be obſerved betwixt the one ſort and the other, 
when the number of puſtules is nearly the ſame; but in both there are 
almoſt infinite degrees of the diſtemper, according to the difference 
of that number. All the variation that can be perceived of the in- 
grafted from the natural is, that in the former the puſtules are com- 
monly fewer and all the other ſymptoms are in the ſame proportion 
more favourable. They exactly reſemble what we call the 'diſtin& 
ſort : the ſymptoms before the eruption are the very ſame, and when 
the puſtules riſe their appearance is the ſame, as well as their period; 
of maturation and declenſion; they are at firſt of the ſame florid, 
roſy colour, and when fully ripe of as fair a yellow. They com- 
monly riſe as round and as large as the other, and when they are very 
numerous the. inflammation and ſwelling of the face- comes on at the 
uſual time and is followed by the ſwelling of the hands and feet ; and 
only once I obſerved a ſalivation though the puſtules were diſtin, 
In the natural ſmall pox, when the puſtules are very few, we ſome. 
times obſerve they do not riſe to ſo great a bulk, neither do they ri 
ſo fully nor continue ſo long as uſual; and it is the ſame in the way 
of inoculation. In ſhort, as this diſtemper is raiſed by an ingraft- 
ment from the ſmall pox, as it has the very ſame appearance, and 1 
it is capable of producing the ſame by infection, there ſeems to be no 
room to doubt of its being the true and genuine ſmall pox, And if 
that be allowed it will follow that thoſe who have been inoculated are 
in no more danger of having the diſtemper again than thoſe who 
have had it in the ordinary way. And this is alſo confirmed by expe- 
rience. We are very ready to own that the operation may ſometimes 
fail : both the gentlemen who firſt communicated to the Royal So- 
ciety 4 ſome account of this practice from Turkey intimared fo much; 
though I believe that will but rarely happen. fn one inſtance here* 
I obſerved no eruption at all, neither did the wounds inflame and ſwell 
any more than in a common inciſion ; which made me conclude that 
what was applied had not taken effect, and indeed the reaſon of it 
was evident. In three others, though the wounds did inflame, ſwell, 
and diſcharge conſiderably, yet the eruptions were ſo imperfect as to 
leave me a little in doubt; but two of theſe have ſince been ſuffici- 
ently tried by being conſtantly with thoſe who had the ſmall pox with- 
out receiving any infection. As to all the reſt, neither I nor any body 
elſe who ſaw them did in the leaſt queſtion but that they had the true 
ſmall pox. 

As to the latter propoſition, That the ingrafted ſmall pox is far 
leſs dangerous than the natural: the truth of it can only be found by 


to this I have taken an account in this town and ſome part of tic 
country, and have procured the fame from ſeveral other towns herc- 
: 1 abouts 
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abouts where the ſmall pox has been epidemical this laſt year, with 


2s much exactneſs as was poſſible, how many have had the ſmall pox 
and how many of them have died. 


Have had the 
{mall pox. Died. 
Halifax | — 2 6 22 
a part of the pariſh of Halifax, ſtretching towards i 1 
Bradford 0 
In another part of the ſame pariſh —ů— — — 208m 28 
In Bradford — m —— — — 129— 36 
In Leeds — — — 792—1 89 
In Wakefield — — 418— 57 
In Rochdale — — — 177 3 38 
in Aſhton under Line, a ſmall market- town in Lancaſhire, £ 6 
including two neighbouring villages C 7 5 
In Macclesfield — 302— 37 
In Stockport — —— —— 287— 7 3 
In Hatherfield — nin 10. on 


Total 3405 636 
I am very ſenſible you will require a great number of obſervations 
before you can draw any certain concluſions. I would only remark, 
that it appears from theſe accounts that this laſt year in this part of 
the kingdom almoſt nineteen out of every hundred, or near one fifth 
of thoſe who have had the natural ſmall pox have died ; whereas out 
of ſixty one which have been inoculated hereabouts not one has died; 
for as to the caſe of Mr. John Sympſon's daughter +, which would + Vid. ſupra 
have made the ſixty ſecond, 1 leave it out of the account, and I will $ xii. 2. 
referit to any impartial judgment whether I may not juſtly do ſo. 
XV. 'T E number of perſons who have had the ſmall pox by A compariſon 
inoculation here in England is, by the beſt information I 9wee» the 


have been able to collect, as follows. _ Fg = 

Inoculated by Stated 
Dr. Nettleton — — — 61 ſmall pox. By 
Claud. Amyand Eſq; ſerjeant ſurgeon — — 1 .J. Jurin 
Mr. Maitland, ſurgeon — — — 57 =. 4 I 
Mr. Dover 1 — Te + n. 374-þ- 213. 
Mr. Weymiſh, ſurgeon —— — — 3 Nw. &c. 
The Rev. Mr. Johnſon — — 3 7. 


Dr. Brady, at Portſmouth — — 4 
Mr. Smith, ſurgeon, and Mr. Dymer, apothecary, at Chicheſter—1 3 
Mr. Waller, apothecary at Goſport 
A woman at Leiceſter 


— 3 


. 8 
Dr. Williams at Haverford Weſt — — 6 
Two other perſons near the ſame place — — 2 
Dr. French, at Briſtol — — — I 


In all—132 
S2 Out 
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Out of this number the oppoſers of inoculation affirm that two per. 
ſons died of the inoculated ſmall pox ; the favourers of this Practice 
maintain that their death was occaſioned. by other cauſes. If to avoid 
diſpute theſe two be allowed to have died of inoculation, we muſt 
eſtimate the hazard of dying of the inoculated ſmall pox, as far a8 
can be collected from our on experience, to be that of two out of 
a hundred and eighty two, or one out of ninety one. 

The Rev. Mr. Mather, in a letter dated March 10. 1721, from 
Boſton in N. England, gives an account that of near three hundred 
inoculated there five or ſix died upon it or after it, but from other 
diſeaſes and accidents, (2 4; mk having taken the infection in the 
common way by inſpiration before it could be given them in this way 
of tranſplantation. 

If, as before, to avoid all occaſion of diſpute we allow five out of 
theſe three hundred to have died of the ſmall pox by inoculation, not- 
withſtanding what Mr. Mather has ſaid of their dying by other acci. 
dents or diſeaſes; the hazard of inoculation will thence be determined 
to be that of one in about ſixty. But here it mult be obſerved, that 
by all the accounts from N. England the operators there appear not 
to have been ſo cautious in the choice of their ſubjects as here in 
England. For Mr. Mather tells us that the perſons inoculated were 
young and old, from one year to ſeventy, weak and ſtrong ; and by 
Other relations we are informed that women with child and others even 
in childbed | underwent the operation. Apparently the greatneſs of 
the danger they were in from the infection in the natural way, which 
then raged among them with the utmoſt fury, made them the more 
adventurous. 

We come now to the ſecond part of our deſign, which is to form 
an eſtimate of the hazard which all mankind, one with another, are 
under of dying of the natural ſmall pox, that by comparing this 
with the hazard of inoculation the public may be enabled to form a 
judgment, whether or no the practice of inoculation tends to the pre- 
ſervationzof mankind by leſſening the danger to which they are other- 
wiſe liable. With this view I have conſulted the yearly bills of mor- 
tality as far back as 1667, being the year after the plague and the 
fire of London, comprehending to the preſent time the ſpace of fifty 
fix years, from forty two of which I have given extracts in the two 
following Tables. The firſt takes in the Eſt twenty years, diſtin- 
guiſhing for every year the total number of burials, and likewiſe the 
number that died of the ſmall pox, in two ſeparate columns. The 
third column ſhews how many died of the ſmall pox out of every 
thouſand that were buried; and the fourth column repreſents the pro- 
portion between thoſe that died of the ſmall pox and the whole num- 
ber of burials, by the neareſt vulgar fraction having always one for 
the numerator, The ſecend table gives the laſt twenty two years after 
the ſame manner; and at the bottom of each table is given the total 


number 
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number for each ſeries of years, and likewiſe the number that died 
ach year taken at a medium one year with another: by which it ap- 
pears that the proportion between the number of thoſe that die of the 
mall pox and the whole number of burials is very nearly the ſame 
upon an average for each ſeries of years. The fourteen intermediate 
gears between 1686 and 1701 are left out, becauſe in the bills for 
hole years the accounts of the ſmall pox and meaſles are not diſtin- 
guiſned, as in the preceding and following years, but are joined toge- 
her in one article, ſo that from them no certain account can be drawn 
of the number of perſons that died of the ſmall pox. 


the 
= TABLE I. TABLE Il. 

Died of the ſmall pox. Died of che ſmall pox. 
of Total N. In pe. Total No jon pro- 
t- Years of Burials 2 all. In ioo portio Years|of burials] In all|In todo [portion 
cci. 2k db — — e — — — — ä 
ned 1667} 15842 | 1196 75] 33 1701] 20471] 1095 53 19 
h 16680 17278 | 1987 1151 3 1702] 19481] 311 16 1 

at 1669 19432 951 49 2 1703 20720 898 43 11 
not 1670 20198 1465 73 14 1704 22684 1501 66 15 
e in 1671 15729 69 44 Y 1705 | 22097] 1095] 58 10 
ere 1672] 18230 111 61] i 1706 19847] 721] 36 * 
5 1573] 17504] 853 49] 2 1707| 21600] 1078] 50 > 
7 1674) 21201 | 2507 118] F 1708] 21291] 1687] 79 5 
ven 1675 17244 997 58 15 1709 21800 1024 47 2 
of 1676] 18732 359 19 92 1710] 24620] 31380 127 4 
lich 1677] 19067 | 167 880 ft 1711 19833] 915 46 | 6 
n 1678] 20678 | 1798] 87 8 1712] 21198] 1943] 92 | #f 
1679] 21730 | 1967 916 1713] 21057 1614 7-3 50 
1680] 21053 | 689 331 7 1714] 26569] 2810 106 | 5 
"rm 1681] 23971 | 2982] 125 1 1715] 22232] 1057] 48 [44 
are 1682] 20691 | 1408] 68] is | 1716] 24436 2427] 99 | & 
his 1683] 20587 | 2096] 102} 1 1747] 23446] 2211] 94 [ 
"9 1684] 23202 156 7] 249 | 1718] 26523] 1884] 71 L 
1685] 23222 2496] 107] 5 1719] 28347; 3229] 114 | I 
pre- 1686] 22609 | 1062] 47] 2 1720j 254544 1440] 57 £ N 
her- — — — — 1721] 26142] 2375] 91 > 
10r- 70 Years! 398200 [2845 714 1 1722 ane 25 84 EL 
the unn ieee 
22 Years 505 598 36620 2 14 
afty Each year | —— — AE oy r 
rwo A a me- 1 0 * 1 
ſtin dum. 0 991 | E e e Eich year 
whe X at a ne: $2299 1665] 72 ty 
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pro- | — — — —— 
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By theſe tables it appears that upwards of ſeven per cent. or ſome. 
what more than a fourteenth part of mankind die of the ſmall pox; 
and conſequently the hazard of dying of that diſtemper to every i. 
dividual born into the world is at leaſt that of one in fourteen. - Ang 
that this hazard encreaſes after the birth as the child advances in age 
will appear from what follows. From this eſtimate it is demonſtrable 
that in the caſe of perſons actually having the ſmall pox the hazard 
they run, one with another, of dying of that diſtemper is greater than 
that of one in fourteen; or, which is the ſame thing, there muſt be 
fewer than thirteen that recover, for one that dies of the ſmall pox, 
For ſince one fourteenth part of mankind die of the ſmall pox, and 
the other thirteen parts die of other diſeaſes ; if theſe thirteen have all 
had the ſmall pox and recovered from it before they fell ill of thoſe 
other diſeaſes of which they died, then juſt thirteen will have reco. 
vered from the ſmall pox for one that dies of that diſtemper : but x 
it is notorious that great numbers, eſpecially of young children, die 
of other diſeaſes without ever having the ſmall pox, it is plain that 
_ than thirteen mult recover from this diſtemper for one that dis 
of it. 

To determine exactly how many of theſe thirteen parts of mankind 
die without having the ſmall pox is a very difficult taſk ; but it is ea 
to ſee that a conſiderable deduction is to be made from them. In the 
firſt place, the two articles of ſtilborn and abortive children, which 
are put into the yearly bills as part of the number of burials, are un. 
queſtionably to be deducted. To theſe two we may add the following 
heads, which, by the beſt information I can procure comprehend 
only very young children, or at moſt not above one or two year; 
of age. Overlaid, chryſoms and infants, convulſions, hork- 
ſhochead, headmoldſhot, teeth, water in the head, worms, ricket, 
Iivergrown, chin-cough and hooping-cough, which articles in the 
yearly bills for twenty two years laſt paſt amount at a medium to 
386 in each 1000 of the whole number of burials. 

It is true indeed that, in all probability, ſome ſmal] part of the 
muſt have gone through the ſmall pox, and therefore ought not to be 
deducted out of the account: but then, on the other hand, as it * 


: — 14 ; 
certain, that of the remaining money of mankind, that are above one 


or two years of age, there are great numbers that never have th 
ſmall pox, it will I preſume be judged no unequal ſuppoſition that all 


contained under the heads abovementioned have miſs'd that diſtemper, 


when by way of compenſation I allow all the remainder of mankind 
to undergo it; which conceſſion is ſo large that it will abundantly 
make up for what I aſſume too much in the former ſuppoſition. Al- 
lowing therefore that out of every thouſand children that are bor 
three hundred and eighty fix die under one or two years of age with- 
out having the ſmall pox, and ſeventy two do ſome time or other die 
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of that diſtemper; it follows that the hazard of dying of it, to the 
remainder of mankind above one or two years of age, who are all 
ſuppoſed to undergo that diſeaſe ſooner or later, is that of ſeventy 
two out of ſix hundred and fourteen, or nearly two out of ſeventeen: 
ſo that no more than between ſeven and eight can recover from that 
ditemper for one that dies of it. And if any conſiderable part of 
the aforeſaid remainder of mankind, more than is allowed for above, 
do eſcape having the ſmall pox, then the proportion of thoſe that re- 
cover from it will be ſtill ſmaller. 

This conſideration ſhews the fallacy of one plauſible argument that 
has been often made uſe of againſt inoculation : which is, that what- 
wer be the danger of dying of the ſmall pox to thoſe that actuall 
have that diſeaſe, yet as great numbers of perſons never have the ſmall 
pox at all this danger is what any particular perſon may never be in; 
and therefore it will be madneſs to undergo the hazard of inocula- 
tion be it great or ſmall, in order to prevent a diſeaſe which poſſibl 
may never befal one. For if two parts in ſeventeen of all 20 


the ſmall pox, it is plain that how many parts ſoever of theſe ſeven- 
teen are ſuppoſed to efcape that diſtemper, the mortality among the 
remainder who undergo it muſt in proportion be ſo much the greater, 
As for inſtance, if ſeven parts eſcape having, the ſmall pox and ten 
undergo it, then two out of ten, or one out of five that have the 
ſmall pox muſt die of it. And as 1t can never be known whether 
orno any particular perſon be one of thoſe that are to have the ſmall 
por; his hazard of dying of it being made up of the hazard of hav- 
mg it and the hazard of dying of it if he has it, will be exactly the 
lame, namely that of two in ſeventeen, or one in eight or nine, whe- 
ther the proportion of mankind that eſcape having the ſmall pox be 
great or ſmall. 

But as what has been ſaid concerning the hazard of the natural 
{mall pox is taken from an account of forty two years; whereas the 
hazard of inoculation is eſtimated only from what has happened in the 
pace of about eighteen months ſince which time it had its firſt riſe 
among us; it will perhaps be aſked by ſome perſons, why we do not 
F likewiſe make the eſtimate of the hazard of the natural ſmall pox 

rom the laſt two years alone, without running back into ſo great a 

number of years before inoculation was begun? To which we anſwer, 

that the proportion of thoſe who die of the ſmall pox varies ſo much 

n different years, as appears from the tables above, that it was im- 
poſſible to come at any certainty in this point from the conſideration 
of the two laſt years alone: and if any one ſuſpects us of partiality in 
proceeding after the manner we have done, he need only caſt his 
eyes Upon the ſecond table, where he will find that the mortality of 
ne natural. ſmall pox for the two laſt years has conſiderably ex- 
cecded the medium we have determined from taking in two and 7 — 
years, ere 


that are above one or two years of age, muſt ſooner or later die of 
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There is another method which, if it were put in practice in ſever; 
large towns or pariſhes and for a ſufficient number of years, would 
enable us to come at a nearer and ſtill more certain computation of 
the proportion between thoſe that recover and thoſe that die of the 
ſmall pox: which is, to ſend a careful perſon once a year from houſe 
to houſe to enquire what perſons have had, the ſmall pox and hoy 
many have died of it in the preceding year, This has been done þ 
Dr. Nettleton the laſt year at ſeveral rowns in Yorkſhire, &c. + and the 
ſame was done at Chicheſter for the ſame year to the 15th of October 
laſt by a perſon of credit. Such another account has been tranſmit. 
ted to me from Haverford Weſt in South Wales by Dr. Perrot Wil. 
liams. The ſum of theſe accounts is as follows. 

. 3 | Sick of the ſmall pox. Died. 
Several rowns in York ſhire — 3405 nant 646 
Chicheſter | — —— 994 — 163 
Haverford Weſt — — — 227 — 52 


| Total 4626 — 656 

From which it appears that, upon a medium between theſe account, 
there died of the ſmall pox almoſt 19 per cent. or nearly one in five, 
of perſons of all ages that underwent that diſtemper. hich is the 
more to be remarked for that out of eighty two perſons that had the 
ſmall pox by inoculation the ſame year, and in the neighbourhood of 
the ſame places, not one miſcarried. Mr. Mather obſerves in his let- 
ter mentioned above that out of more than five thouſand perſons that 
had the ſmall pox at Boſton in N. England, within little more than 
half a year, near nine hundred died, which is more than one in ſix; 
and this account added to thoſe from Yorkſhire, Chicheſter and Wales, 
reduces the proportion of thoſe that die of the ſmall pox to ſomewhat 
more than 18 per cent. ſo that the hazard of dying of thas diſtemper, 
to thoſe who are taken ill of it, is that of one in between five and ſix, 


4 


or ſomething above two in eleven. | | 
The reſult therefore of theſe computations is, that if the ſamepro- 
portions ſhould till continue as have hitherto been determined by ob- 
{ſervation we muſt expect, 


That of all the children that are. born there will, ſome time ot 
other, die of the ſmall pox one in fourteen. 


That of perſons of all ages taken ill of the natural ſmall pox there 
will die of it one in five or ſix, or two in eleven. | 

That of perfons of all ages - inoculated, without regard to the 
healthineſs or unhealthineſs of the ſubject as was practiſed in New 
England, there will die one in ſixty. ; 

That of perſons inoculated with the ſame caution in the choice © 
the ſubjects as has been uſed by the ſeveral operators in England (i! 
we allow in the two diſputed caſes abovementioned, that the perſons 
clied of the inoculated ſmall pox) there will die one in ninety one. : 


5 


hn 


Char. Il. The ſucceſs of Inoculation. 137 


But if thoſe two perſons be allowed to have died of other accidents 
or diſeaſes, then we ſhall have reaſon to think, as far as any judgment 
can be made from our experience here in England, that none at all 
will die of inoculation provided that proper caution be uſed; as we are 
informed on all hands, is the caſe in Turkey; where out of many 
thouſands that, in the ſpace of about forty years paſt, have been in- 
oculated in and about Conſtantinople by one Greek woman, who 
{till continues that practice notwithſtanding her extreme old age, not 
ſo much as one perſon has miſcarried, as I am aſſured by the ingenious 
Dr. le Duc a native of Conſtantinople, who was himſelf inoculated 
there under the care of his father an eminent phyſician in that city. 
XVI. 1. 1 following account of the ſucceſs of inoculation in The ſucceſs of 
and about Boſton in New England confirms the extract — 4 
given above from Mr. Mather's relation, and is a more particular ac- England. _ 
count of the matter of fact than any that I have yet ſeen, Capt. J. 0 
In May 1721. the ſmall pox was brought into the town of Boſton; borne. Cen- 
in June it began to ſpread pretty much, and in the month of July it 1 by 
vas got into moſt parts of the town, and a conſiderable number of 3 2 
people died of it. At this time inoculation was firſt put in 9 Nov. 552 5” 
by Dr. Boyleſton, who then performed it upon his own child and a 1722. 
negro-ſervant, who both did well; notwithſtanding which this at- 
tempt gave great uneaſineſs to the neighbours. However the prac- 
tice went on to the number of about forty perſons, one of whom was 
2 woman of about forty or forty five years of age, who got well over 
the ſmall pox, as her huſband publickly declared, but had been be- 
fore troubled with hyſteric fits, of which ſhe died ſome little time 
after, When about ſeventy perſons had paſſed under the operation, 
myſelf and wife, who had hitherto been at a place called Roxbury 
a mile from Boſton, went into town and received the ſmall pox by 
inoculation, We had it with all the gentleneſs that was poſſible, nei- 
ther of us having an hundred puſtules or being ſenſible of any fever 
worth mentioning ; ſo that we did not find it neceſſary to keep our 
beds for it. In Auguſt the ſmall pox in the natural way proved more 
mortal, and inoculation made a greater progreſs, the people conti- 
nuing to come into the practice of it. A ſecond perſon that died 
after inoculation was an apothecary's houſekeeper, who ſtaid out of 
town till an Indian maid got the diſtemper in the ſame houſe, and re- 
moved, and died. Upon which this woman coming to town, her ma- 
ſter undertook to perform the operation upon her, which by the way 
was the firſt and laſt that he ever performed; and on the third day 
after the inoculation the ſmall pox came out upon her very full; 
from which it was plain that ſhe had taken the infection before in the 
common way. The third perſon that died after being inoculated was 
a gentleman that lodged in the ſame houſe with my wife and me at 
Roxbury, who was under extreme infirmity of body, as I was wit- 
neſs, ſo that we feared he would have lived but a ſhort time under it. 
Vor. VI. PAR r III, 1 His 
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His friends much r him to make uſe of inoculation, beliey. 
ing that it would have carried off his illneſs ; but when he made the 
experiment he had not ſtrength to go through with it. He Was 
about forty five years of age. His ſiſter was the fourth perſon that 
died upon this operation. She was about ſorty years of age, of great 
indiſpoſition of body, and weak as her brother. The fifth that died 
upon inoculation was a woman ſervant in a houſe where the whole fa. 
mily, to the number of eight, were inoculated at the ſame time 
She lay in a cold upper room during her illneſs and was much neg. 
lected, the whole family being down together, ſo that ſhe died — 

for want of a little attendance. This was in the town of Roxby 
where obſerve that thirteen men, maſters of families, gor the ſmall 
pox and all died; which inclined the people to make uſe of inoculz. 
tion, having before been much againſt it, and there were forty three 
men inoculated there who all did well. The miniſter of the town was 
the firſt that put it in practice there, much againſt the mind of hi 
people at firſt, though afterwards they were very well pleaſed with it, 
ſeeing with what great ſucceſs it was attended; and then whole fa. 
milies underwent the operation. There were in all at leaſt two hun- 
dred and eighty perſons inoculated that I knew of, and I ſuppoſe there 
might be about twenty or thirty more, but of thoſe I can give no cer- 

tain account. 

At Salem is XVI. 2. E don't as yet fee any ill effects of inoculation, but 
New Eng- 7 thoſe who have been inoculated are as well, and ſome 
— 2 of them a great deal better than ever. As to the ill conſequences of 
1. 382. p. 67. it in England, I can hardly think they are the genuine effects of ino- 
March . culation, but may ariſe from ſome previous ill diſpoſition or for want 
1724. of due evacuations after inoculation, and healing up the places of in- 
XVIL A yo leman ill of that ſort of the ſmall cl 

XVII. oung gentleman ill of that ſort of the ſma x whi 
8 if th A a called the coherent, or the middle between — diſtin 
infection of the and the confluent kind, on the 3d Oct. 1722, being the ſixth day from 
mo ber. By the eruption, grew delirious in the night and got out of bed in ſpite 
<4, wok of the oppoſition of two nurſes that attended him; and ſeizing one 
Sept. tc, Of them by the neck with his bare arms, he preſſed her forehead 
- 3723. "_ his naked breaſt then covered with the ſmall pox in the ſtate 
of maturation, and held her for ſome time in that poſture, She was 
heated by ſtriving with him and in ſtruggling to get looſe, and was 
ſenſible thar ſhe broke ſome of the puſtules with her forehead. The 
woman was about forty * old, of a clear, florid, ſanguine 
complexion ; ſhe told me ſhe had had the ſmall pox when ſhe was 
about ſeven or eight years of age and had been pretty full of them, 
but I aw no marks upon her face. October 5. in the morning the 
ſmall pox began to appear upon her forehead and increaſed by de- 
grees to between fifty and fixty ; ſhe had likewiſe a ſmall number of 
puſtules upon the back part and ſides of her neck where the gentle. 
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man had graſped her with his naked arms; but had none, as ſhe 
told me, upon any other part of her body. The lower part of her 
face was perfectly clear, and thoſe upon her forehead were chiefly 
confined to the middle and moſt prominent part of it which had been 
preſs d againſt the gentleman's breaſt. They roſe gradually and came 
to maturity in the ſame manner as the ſmall pox of the milder cohe- 
rent kind uſe to do, with a great inflammation and ſwelling of her 
forchead and the adjoining part of her face, eſpecially between the 
eye-brows where a ſmall clutter of the puſtules were ſeated, inſomuch 
that on the ninth of October her right eye was quite cloſed up and 
the left almoſt in the ſame condition; but all this time ſhe no 
fever, ſickneſs, or other ſymptom of the ſmall beſide this erup- 
tion and the inflammation and pain that — 2 That night ſhe 
cauſed a bliſter to be applied to her neck, upon which ſhe recovered the 
ſight of her eye the next day being the ſixth from the eruption, when 
the puſtules were turning and beginning to ſcab. The ſcabs agreed 
with thoſe of the milder coherent ſmall pox in their appearance and 
duration. I ſaw her hitherto every day, as likewiſe at ſeveral times 
after this, and particularly on Oct. 22d which was the eighteenth day 
from the eruption of the puſtules, when ſhe had ſtill ſome ſmall part 
of the ſcabs remaining upon her forehead. «. 

In this inſtance it is worthy of remark : 1ſt, that this woman, 
though ſhe had had the ſmall pox before, was yet infected again by 
the immediate and cloſe application of the variolous matter to her 
ſkin when her body was heated with exerciſe. Which ſeems to prove, 
that ſuch an application is more effectual to give the infection than che 
bare morbid effluvia ariſing from the body of the fick perſon and re- 
ceived into the ſound one by inſpiration ; for that ſhe received no in- 
leftion by inſpiration is plain from the appearing of the ſmall pox 
upon thoſe parts only where there had been ſuch an application and 
contact. From which it ſeems very probable that a perſon who has 
already had the ſmall pox, as the man inoculated by Mr. Tanner in 
St. Thomas's hoſpital, may poſſibly receive it again in ſome flight 
degree by inoculation ; that being till a more cloſe and immediate 
application of the variolous matter to the blood and juices of the 
ſound perſon, than when it is applied only by contact to the ſkin 
whole and unwounded. 2dly, that the infection communicated to this 
woman not being univerſal, as appears from her having no fever, or 
lickneſs, or general eruption .of the puſtules all over her body, but 
only on the parts infected by immediate contact, no argument can 
be drawn from hence for a perſon's being liable to undergo the ſmall 
pox a ſecond time, ſo as to have the uſual ſymptoms of that diſ- 
caſe and a general eruption of the puſtules; hut rather the contrary. 
3dly, that the time in which this infection ſhewed itſelf by the ap- 
pearance of the puſtules is very different from that obſerved upon 

T 2 inocu- 
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inoculation ; the firſt appearing in about a day and a half ; whereas ſpe: 
in the latter caſe the eruption rally ſhews itſelf on the tenth day, WW (pre 
or not above a day ſooner or later, as appears from Dr. Nettleton's u 
vid. ſupra Accurate obſervations *. Which difference is what ought in reaſon I ill 
„ii. 2. to be expected, ſince in one caſe the infection went no further than yel 
the parts affected by immediate contact; whereas in ithe other it 
muſt be propagated through the maſs of blood to all parts of the Ml xc 


Of the ano- xviil 1 ſmall pox were preceded by the uſual ſymptoms of or 


malous epide- that diſtemper; but the pains of the limbs and back ty 

— * —— were generally more ſevere than common, as were likewiſe the nauſe ſo! 

from J Auguſt and vomiting. Abundance were ſeized with violent cholic pains a 

1724 to Sine which would leave them upon the eruption, or after a clyſter or two In 

L — Dr. with a gentle anodyne: the ſtools were commonly bilious. It ſome- d 
ux 0 


times happened that the ſymptoms would not ſeem very ſevere before 
35 5 and at the eruption; and yet the pox would prove very confluent 
1725. and fatal at the ſtate. The puſtules were very ſmall and did not re. 
ularly fall ; but in a day or two after the eruption would flat and be 
preſs'd in the middle. I obſerved this even in the diſtinct kind. 
In ſome perſons they appeared in leſs than twenty four hours from the 
ſeizure: when they broke out ſo very ſoon they were always of the 
flux kind, as is commonly obſerved, The eruption was attended 
with prodigious ſneezing, eſpecially in children. I ſaw one child 
about five years old that ſneezed inceſſantly for more than thirty 
hours, nor could it be allayed but by anodynes. This child had the 
confluent pox and died the thirteenth day. In ſome, at and after the 
appearance of the puſtules, they would itch moſt intolerably : this 
happened alſo to the child now mentioned, and was generally a bad 
ſymptom ; as it was an argument of the great acrimony of the mor- 
bific matter. In ſome few a day or two after the eruption ſeemed to 
be compleated there would appear in the interſtices of the pox ſeveral 
miliary puſtules, ſome of a dark red, others filled with a limpid ſe- 
rum: theſe never came to ſuppuration, as the ſecondary crop of ſmall 
pox, which I have now and then obſerved, ſometimes do; nor were 
they as large. Though this is an ill ſymptom: in general, yet in 4 
girl of ſeven years old I perceived the fever and delirium go totally 
off upon this eruption, and the urine immediately ſettled. Some had 
abundance of purple petechiz appear among the pox at the eruption, 
and the puſtules would look of a lurid hue : In others the purples 
would not diſcover themſelves till the maturation. I knew but one 
perſon that had theſe ſpots during this conſtitution that ſurvived the dil- 
temper ; but ſome died the fifth or ſixth day, ſome dwindled on till 
the tenth or eleventh. During the ſuppuration the pox would be- 
come very ſeſſile, and the coherent kind would enlarge their baſes 
exceedingly ; ſo that though they ſeemed for ſome time after the erup- 
tion to be very diſtin they would now flux together, A purple 
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peck would often appear in the center of the puſtules, which would 
ſpread and grow blacker and blacker by degrees. The interſtices 


on's MW would alſo ſometimes turn pale, ſometimes livid: ſymptoms of v 
aſon il omen. The puſtules that had not the purple ſpeck 0 not 1 
han Wl ycllow, but appeared of a dead, aſh colour, and by degrees grew 
r it into a dark black cruſt, The ſalivation, which conſtantly ought to 
the accompany the maturation in the confluent ſmall pox, was in ſeveral 
yery inconſiderable, in ſome none at all, ſaving a very ſmall quantity 
s of Wl of extremely viſcid matter which was got off by ſyringing. I had 
ack mo adult perſons and ſome children labouring. under the confluent 
uſca bort, who neither ſalivated nor purged, except when ſome lenient 
ains cathartics were given them; and yet they got over the diſtemper. 
two Indeed 1t was very rare that we ſhould find children have that gentle 
me- darrhoea which Sydenham and others juſtly reckon ſupplies the ſali- 
fore vation in perſons of more advanced age. Some very young children, 
ent on the contrary, drivelled exceedingly through the courſe of the diſ- 
re- temper, In two children, one of five the other of ſeven years old, 
be no ſalivation came on till after the thirteenth ay + and then it was ſo 
Ind, profuſe and continued ſo long that it was with difficulty I put a ſtop 
the o it by purges firſt and then by the bark, aſtringents, &c. To the 
the younger of theſe, indeed, I had given calomel gr. iv. but it was ſoon 


purged off, Where the ſwelling of the face and throat was very hard, 
painful and tenſe, with a ſtrong vibration of the carotid arteries, and 


little or no ſalivation, the patients generally grew delirious at the ſtate, 
the Theſe ſymptoms frequently proved fatal. The maxillary and parotid 
the glands of thoſe that recovered would remain ſwoln and indurated for 
this a conſiderable time after the intire deſquamation of the pox (though 


that was very ſlow) nor would theſe tumours go off but after repeated 


or- purging and that with calomel, &c. Theſe tumours were undoubt- 
| to edly the conſequence of a very viſcid matter obſtructing the glands, 
ral which hardened the ſwelling 5 the face, hindered the ſalivation, and 
ſe· in ſome meaſure the circulation through the external carotids; by 
nall which means more blood being forced through the internal, an in- 
ere lammation of the brain and a delirium might be partly brought on; 
1 4 ind this happening too when the blood was fraught with acrimonious 
illy WF Pater abſorb'd from the puſtules, rendered the delirium at that ſta- 
had dium of the diſeaſe vaſtly more to be dreaded than in the apparatus 
on, hen it happened almoſt of courſe. Under theſe circumſtances, 
les bleeding, emollient clyſters, eccoprotics and plentiful dilution, were 
one ablolutely neceſſary, 

fil On this occaſion it may be aſked whether or no, the ſalivation be- 


ag very viſcid and defective the tumour of the face hard and tenſe, 
lome mercurial (as a duly prepared calomel) might not be given with 
vantage even in the ſtate of maturation? (I have frequently given 
cinnabar to good purpoſe.) There are ſome inſtances that would 
cem to juſtify ſuch a practice; and I know but one material objec- 

tion 
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tion to it, and that is, that the weight of the mercury would 
encreaſing the moment of the blood augment the fever; but ſure 
we have given calomel after the incruſtation, when the ſecondary fe. 
ver hath ſubſiſted, without any manner of ill conſequence, I might 
ſay with great ſucceſs. Nothing ſo certainly fuſeth viſcous tough hu. 
mours as this joined with plentiful diluting liquors, and fo prepares 
them to be diſcharged by proper outlets. As to oxymel ſcillit. hy. 
ringing, and the like, in a defective falivation ; the former indeed 
by puking ſometimes irritates the —.— of the membrana Schneide. 
riana to diſcharge their contents; ſyringing barely deterges the mouths 
of the ductus ſalivares: either have little certain effect further; where; 
the viſcous obſtructing matter is lodged in the inmoſt glands and even 
in the blood itſelft. This method ſeems peculiarly adapted to ſuch an 
epidemic ſmall pox as I am now deſcribing, in which we had all the 
indications imaginable of a very viſcid ſtate of humours. The blood 
when drawn was always exceſſively viſcous, eſpecially at the ſtate of 
the diſeaſe : frequently there was little or no ſalivation; generally i 
was extremely glutinous ; ſo that the nurſes were many times obliged 
to pull the matter out of the patient's mouth with their fingers ; and 
without drinking very plentifully it would ſoon ceaſe. A diarrhœ 
very ſeldom happened to children, The blifters ſoon dried up. | 
heard of no one during this conſtitution that made bloody urine 
Where that dreadful ſymptom happens the craſis of the blood ſeems 
to be diſſolved, as Lyſter well obſerves; on the contrary, the recited 
Ns argued a too compact and viſcous diatheſis of the blood. 
his ſtate of the humours during this conſtitution might, in part 
at leaſt, depend on the extraordinary drineſs of the ſeafon, and the 
almoſt conſtant northerly and eaſterly winds, which we had in the 
months of Oct. Nov. Feb. and March laſt. From the middle d 
Jan. to the middle of April was a drier ſeaſon than ever was known 
in this country, where we have certainly, in general, more continued 
rain than in moſt places in England, Plymouth being infamous for 
wet weather. This remarkable change of the temperature of the air 
muſt undoubtedly have ſome conſiderable effect on human bodies: 
very cold wind ſuffering only the thinner part of the blood to paſs of 
by perſpiration : nor in ſuch ſeaſons doth the body imbibe ſo much 
of a diluting humidity from the air, as Keil obſerves. Hence the ne. 
ceſſity of drinking plentifully of thin diluting liquors, which, as it 5 
always proper in this diftemper, ſo when it happens in ſuch a ſealon 
is highly neceſſarily. And I am of opinion M. Andry's method 0 
bathing in warm water and milk, or warm milk, before the erup: 
tion may, upon many accounts, be proper in ſuch a conſtitution of 
the air. There can be no objection againſt it but its not being it 
faſhion. I took particular notice that while, and juſt after, the alt 
erly winds blew exceſſively ſtrong for ſeven or eight days togetht! 
in the months of Oct. and Nov. the patients I then ſaw in the ſmal 
pox 


_ —_—Y — 2 1 2 © _ | = S I 


Char. II. An epidemit ſmall Pox at Plymouth. 


Ill, pox ſcarce ſalivated at all. Then particularly an adult perſon who 
| by I Ed the confluent pox very ſeverely did not ſpit the leaſt through the 
urely W whole courſe of the diſeaſe ; ſhe was ſeized with a violent pleuriſy the 
fe. eighteenth day, but was relieved by bleeding. The blood was the 
light WM molt viſcid that ever I ſaw, It is remarked by Lanciſi that people 
1 hu. erpectorate very little in diſorders of the breaſt, when cold, dry, 
Pares WF eaſterly winds blow 3 and it is what I have frequently obſerved : and 
- 15- WF this may be one reaſon why ſome aſthmatics generally ſuffer a pa- 
deed WY coxyſm at ſuch ſeaſons. 

ence. The ſwelling of the hands did not ſo regularly ſucceed the detu- 
outs meſcence of the face, during this conſtitution, as I have obſerved in 
erea other epidemic ſmall pox. Some had very ſmall, or rather no tu- 
even T mours at all. It was very rare the legs and feet ſwelled till after the 
ch an patients ſat up, and then they had much pain in thoſe parts. I have 
ll the often reflected whether the ſucceſſion of the tumours of the hands to 
vlood Wi that of the face might not partly depend on the latter inflammation 
ite of and 4 uration of the puſtules of thoſe parts: the pain and inflam- 
yt mation being a ſtimulus determining the humours to the pained part: 
liged and it is particularly to be obſerved that the greateſt pain of the hands 
ö ane and arms — happens at the time when the ſalivation begins 
hee! toceaſe: ſo that the tumour of the hands may in ſome mealure 
p. | prove a ſuccedaneum to the ſpitting. It is the common obſervation 
UTINE, that the puſtules of the arms and hands inflame and maturate a day 
ſeems or two later than thoſe of the face, and thoſe of the legs and feer 
eclted lateſt, which may alſo be the reaſon that the tumour of the legs ſuc- 
l. ceeds that of the hands. I have been the rather inclined to this opi- 
Pan on, becauſe I have ſometimes obſerved a conſiderable ſwelling of 
d the the hands (the puſtules being very painful and inflamed) and that too 
n the in the diſtin&t kind, when there hath been little or none in the face. 
lle of Generally the more painful a boil is, the greater the tumour around 
nown 


| it; and by conſequence the tumour of a part is in proportion to the 
inued panfulneſs of the boils and their number. From this I would en- 
as for Wi torce the uſe of epiſpaſtics applied above the wriſts, a little before 
he an the time we expect the tumour of the hands ſhould ariſe (eſpecially 
es e WF vhen ſymptoms are threatning) as they are ſtimuli to be depended on, 
not only attenuating and deriving the humours to the parts but alſo 

| diſcharging them, and ſo proving a convenient outlet to the morbific 
e ne matter, which before was thrown off by the (now partly ſuppreſſed) 
| alivation, Bliſters applied to the neck frequently relieve the extreme 
ealon Wi pain of the throat and difficulty of ſwallowing, which are ſometimes 
od o exceeding troubleſome to the patient in the third ſtadium of the ſmall 
pox, by drawing the humours another way. Nay, in ſome, where 
on d velicatories have been early applied and continued to run extreamly, 
0g 0 here hath been leſs ſwelling and leſs ſalivation, than ſeemed propor- 
tlonate to the vehemence of the diſtemper, but without any diſadvan- 


age to the patients; the running of the bliſter ſupplying the * 
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of the ſpitting. It ſeems then but reaſonable when we ex 

tranſlation of the noxious humour to the hands, which is what nature 
itſelf affects, to endeavour to promote its flux thither and give it vent 
How advantageous diſcharges of this nature may be I had occaſion 
ſome years ſince to obſerve in the caſe of a lady for whom I was con. 
cerned together with Dr. Seymour of this town; where, through the 
prodigious diſcharge of bliſters applied to her neck, ears, and army, 
as likewiſe a plentiful flux of urine, ſhe neither ſwelled nor falivated 
through the whole courſe of a very dangerous, confluent ſmall pox, 
and yet recovered, Any perſon that hath been converſant in praQice 
cannot but have obſe tranſlations of the morbid matter from 
one part to another ſometimes of the greateſt ſervice, eſpecially where 
it hath had a diſcharge. Indeed all critical evacuations are of this 
nature. But I mean, how often hath a boil, an impoſthume, or ſel. 
ling of the limbs, been the evident means of terminating a fever ? thi 
I experienced 1 in myſelf ſeveral years ſince at Paris; when 
labouring under a violent, inflammatory fever with delirium, the 
ninth day towards night I was ſeized with exceſſive pain in my arm 
and hands, upon which I bathed my hands a long time in warm water 
by perſuaſion of two worthy gentlemen of the faculty now living, 
who were then my fellow ſtudents and watched by me. In a little 
time my hands began to ſwell, and in four or five hours my delirium 
and fever went off intirely, though my hands remained ſwoln and 
pain'd for ſome time. If nature, therefore, in ſome caſes take ſuch 
extraordinary methods to free herſelf from diſeaſes, how intent ought 
we to be in promoting her operations, in a diſtemper where the me. 
taſtaſis of the morbific matter to the hands and feet is generally regular 
and ſalutary. Tis undoubtedly upon this view that Baglivi order: 
ſponges ſoaked in a warm emollient decoction to be applied to the 
hands and feet in the ſmall pox: and this, he ſaith, he hath done 
with great ſucceſs. I have ſeen no leſs from bliſters maturely applied 
to the arms and legs; but then I ordered the patients to drink plenti. 
fully of a thin whey, or the like, which takes off in great meaſure 
the acrimony of the cantharides. Before I conclude this paragraph | 
cannot but obſerve that the delirium attending the eruption of the 
ſmall pox is very much alleviated by the application of emollient ca. 
taplaſms to the feet, in children eſpecially, It is indeed what | 
commonly of courſe of apply, when I am conſulted at the begin- 
ning of the diſtemper, and I think I have had reaſon to imagine, 
in many cafes, that it hath been a means of deriving the variolous 
matter that way; and by making the eruptions more copious in the 
lower parts the face and breaſt have ſuffered leſs than I had reaſon to 
tear otherwiſe might have happened. The great tenderneſs of tit 
feet after their application is a trifling diſadvantage, in compariſon of 
the benefit that may be received by them ; and fo are thoſe ſhooting 


pains which often affect the legs on the ule of thoſe caraplaſms : not 
lo 
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to ſay that theſe are rather than an argument of the benefit ariſing 
from their uſe. f 

In the confluent kind ce a micturition and dyſury came on 
about the twelfth or thirteenth day; and that when there were no 
bliſters applied. If a large quantity of turbid urine followed, it was 
ſoon ſucceeded by urine which row! a very large ſediment ; but if 
ir proved thin, limpid, and in ſmall quantity a delirium, tremor, ſub- 
ſultus tendinum, and other convulſive ſymptoms ſoon followed. 
There were no ſymptoms ſo certainly full as the turn of theſe ſmall 

x as a delirium, and (what is, I think, of conſtant ill omen in all 
kinds of eruptive fevers at the ſtate) a dyſpacea or the anheloſa reſpi- 
ratio: if we bled upon the firſt appearance of them we frequentl 
ſaved our patient; the omiſſion of which a few hours made the caſe 
irrecoverable. 

It was very common in perſons afflicted with theſe pox that eight 
or ten puſtules would run together, and form a large veſication full of 
a limpid, crude matter, which would continue fo ſeveral days after 
the incruſtation. In one that died I ſaw mortifications under theſe 
bladders. I thought it neceſſary to let out this matter with a lancer 
or needle as ſoon as poſſible, left it ſhould (as it did when left to it 
elf) cauſe an ulceration ; and I could not but believe it proper inaſ- 
much as the thinneſs of the matter rendered ic capable of being ab- 
ſorb'd into the maſs of blood, and that the longer it lay the more 
acrimonious it would grow, it not admitting of concoction. In two 
patients I ſaw ſeveral of the puſtules filled with a bloody ſanies: I 
vas ſurpriſed to find one of them get ſo eaſily over the diſtemper, 
though ſhe laboured alſo under the flux kind. 

The deſquamation was very ſlow, the black cruſts adhering ſe- 
veral days, nay weeks, after the turn, while abundance of purulent 
matter gleeted from under them. Theſe left very ugly cicatrices, 
No application ſeemed to me to have a better effect in this caſe than 
frequently fomenting the parts with warm milk, or milk and water; 
this diluted the acrid ſalts, waſhed them off, and ſoftened the ſkin : 
a liniments by ſtopping ed, jag are frequently hurtful, 

n a caſe or two I obſerved a repullulation of puſtules under the 
$ crults in the face and hands when thrown off; particularly in the boy 
that recovered with purple ſpots. The latter were diſtinct, though the 
tormer were in the greateſt degree confluent, 

Nothing ſo certainly abated and took off the ſecondary fever after 
bleeding (if indicated) as gentle cathartics; ſuch as rhubarb, manna, 
tartar, infuſ. ſenn. and the like. The hot, ſcammoniate, aloeric pur- 
gers ſeem not ſo proper, at leaſt to begin with. Theſe I gave the 
tenth, eleventh, twelfth, or thirteenth day, if 1 found the patient have 
a quick pulſe, feveriſh heat, dry tongue, head - ach, reſtleſs anxiety, 
and other ſymptoms of the putrid fever. Some one or other of theſe 
being once or twice repeated, I gave calomel and purged it off. This 
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was our general method and the moſt ſucceſsful. I cannot but think 
the world highly obliged to the learned Dr. Freind and the other noble 
ornaments of our faculty that have introduced and wrote in favour 
of this method. In the beginning of my practice, relying upon the 
authority of Morton, I gave the cortex to check the ſecondary fever 
eſpecially when I found it (as is very frequent) evidently intermit ; but 
I cannot ſay with a ſucceſs any way anſwering my expeCtation : not 
but that after due purging the bark is very proper to extinguiſh the 
hectical diſpoſition of the blood, which is frequently the conſequence 
of the ſmall pox, to which if a cool regimen and aſſes milk (where no 
idioſyncracy forbids it} be ſubjoined, we have done perhaps as much as 
lies in the power of phyſic. By this method of early purging in the 
coherent and confluent pox I have ſeen ſeveral reſcued from the moſt 
imminent danger, whoſe recovery looked rather like a reſurrection. 
This ſurely is the only way of cleanſing the prime vie ſtuffed with a 
load of fœtid, acrid impurities thrown off by the glands of the guts, 
which cannot be ſuppos'd to ceaſe from their office during the courſe 
of this diſtemper : and as the pores of the ſkin are at this time ver 
much conſtipated by the incruſted puſtules, it is reaſonable to believe 
the glands of the guts rather ſeparate more than uſual ; it being an 
allowed maxim in phyſic, that the leſſening one evacuation is the 
encreaſe of another; eſpecially where there is ſuch a peculiar conſent 
as between the ſkin and the guts. If ſo, the excrement being retained 
r a week, or more, and by its weight preſſing on the great artery 
hinders the blood from paſſing freely to the lower parts and ſo deluges 
the brain. Hence thoſe deliriums, coma's, &c. ſo frequently threat- 
ening at this ſtadium of the diſeaſe. Further, can we imagine that 
the putrid recrement of the now putrid blood, joined perhaps with 
the pus of the internal pox, and having alſo the addition of ſome 
part of the morbific matter ſeparated by the glands of the fauces 
which is accidentally CEE. muſt not be greatly hurtful by re. 
maining 1n the inteſtines ? where growing more and more acrimonious 
(as is the nature even of our moſt balſamic juices when they are extra 
aream circulationis and expoſed to the conſtant heat of the body) it 
contaminates the chyle, or liquors that are drunk, is re-abſorbed into 
the maſs of blood, and becomes a pabulum to the very fever which 
nature endeavours even this way, partly at leaſt, to throw off. And 
indeed what horribly offenſive, fœtid, large ſtools do we obſerve in 
this diſtemper on the uſe of clyſters, and more eſpecially after a pur- 
gative ? I mean at the ſtate or in the declination : ſo that this very 
putrid matter lying long in the guts, and growing more and more ſo, 
becomes at laſt ſo virulent as to corrode them, and brings on chat 
very diarrhoea or dyſentery, which it is ſo vainly feared would ariſe 
from a grate cathartic ; ſeeing we are always eaſily able to check 1! 
force (if need be) with an opiate, &c. How often do we find feveriſh, 
hectic heats proceed from a cacochymy of the firſt paſſages, in ,- 
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dren eſpecially ? in which caſe a little rhubarb or a few gentle ſtoma- 
chic purgers ſhall do more to remove the feveriſh diſpoſition than a 
und of the cortex. Indeed it is common enough to find the bark 
icſelf purge gently upon its firſt adminiſtration: and I am confident, 
in ſome caſes, it hath the better effect. Have not we ſeen ſome inter- 
mittents cured by one ſeaſonable vomit ? and that not barely by the 
ſhock and agitation given to the blood - veſſels, genus nervoſum, &c. 
and ſo acting as an attenuant; but by throwing off the ſaburra from 
the ſtomach which fed the feveriſh paroxyſms: and this is more par- 
ticularly evident in the fever frequently ſupervening a ſurfeit. Hence 
it is that a ſmall quantity of the bark ſometimes does more after a 
vomit than a much greater could before it. Why, therefore, when 
there is a lodgment of putrid matter in the prime vie, which, in 
at leaſt, feeds the ſecondary fever, ſhould not we attempt to car 
it off by either gentle vomiting or purging as may be judged m 
convenient ? 

It hath and may be objected to this practice that it tends to draw 
the noxious humours from the circumference to the center ; but to 
this it hath been anſwered that the purging is more eſpecially pleaded 
for when the incruſtation is n and the matter too thick to be ab- 
ſorb d. If nature neither by her own effort, nor the help of art, is 
capable of keeping the morbific matter from falling on the more vital 
parts; but by an unfortunate tranſlation of it is like to fink under its 
weight: as upon a ſudden retroceſſion of the tumour of the face and 
hands; a premature ſuppreſſion of the ſalivation, or the like: doth 
it not ſeem ne to endeavour to carry off the offending matter 
by ſome other outlet? as, in the preſent caſe, by the guts, which are 
much more eaſily ſolicited to a diſcharge, than either the pores of 
the ſkin, the urinary paſſes, or the ſalivary ducts. Indeed, when the 
falivation of courſe ceaſes, in my opinion it ſeems neceſſary to pro- 
mote ſome other evacuation in its room. At the ſame time, cardiac 
or alexipharmic medicines are in no wiſe contraindicated by this me- 
thod, if judged needful. This way nature affects in children, to 
whom a gentle diarrhœa is commonly of the greateſt ſervice, as prov - 
ing a happy ſubſtitute to the ſalivation in elder perſons. 

The . hiſtory will evince, how — it may be ſome- 
times to evacuate an offending acrimonious matter lodged in the guts, 
and that too even in the midſt of the ſuppuration. About three months 
ſince I had under my care a n about thirty, ill of the ſmall pox. 
It happened that the fourth day from the eruption he was ſerzed with 
a violent bilious cholic to which he had been formerly ſubje& : this 
threw him into the utmoſt agony. His pox flatted and grew pale, 
as likewiſe the interſtices: his pulſe was extreme languid, and he had 
2 prodigious tremor, with clammy ſweats. I ordered him two cly- 
ſers to be thrown up; one as ſoon as the other was rendered: theſe 
gave him five large bilious ſtools: K the third ſtool he was & 4 
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rably eaſy, : however I ordered him laudan. ſolid, gr. 1K. croc. anglic, 
gr. iv. theriac. andromach zþ. 4˙ vel 6tis horis, to be waſhed down 
with a teſtaceous julep. He took the laudan. three times, and ſlept 
ſound all night. The next morning I found the puſtules round, 
florid and turgid. The man got over the diſtemper, though he re- 
lapſed into his cholic ſome days after the turn, which upon purging 
with calomel, &c. and the uſe of opiates ſoon left him. This perſon 
before and at the eruption complained of a great difficulty of breath- 
ing, with a ſhort importunate cough, and a violent pain under his 
ſternum; for which reaſon I ordered ſixteen ounces of blood to be 
drawn which was very ſizy. 

The major part of the adult perſons that had the unhappineſs to be 
ſeized with this diſtemper died; among whom fell an old gentlewo- 
man of ſeventy two; a very uncommon exit for a perſon of her years, 
It was a remarkable inſtance of the extraordinary virulence of theſe 
ſmall pox, that the women (though they had had the ſmall pox be. 
fore and ſome very ſeverely too) who conſtantly attended thoſe ill of 
the confluent kind, whether children or grown perſons, had generally 
ſeveral puſtules broke out on their face, hands and breaſt, exactly re- 
ſembling the pocky puſtules, which undoubtedly aroſe from the mat- 
ter of the cruſhed pox infecting the ſkin in thoſe parts. Thoſe puſ- 
tules aroſe, maturated and ſcabb'd off, intirely like the true pox. 1 
knew one woman that had more than forty on one ſide of her face 
and breaſt; the child ſhe attended frequently leaning on thoſe parts, 
I obſerved that thoſe who had the tendereſt ſkins, and who attended 
thoſe ill 'of the worſt ſort, had moſt of theſe eruptions. We had 
abundance of inſtances of this nature. 

In the beginning of this conſtitution the ſmall pox were much more 
malignant than they have been for this month or two laſt paſt, In- 
deed when they raged molt ſeverely ſome children had them very favour- 
ably, and required no other phyſic than to be duly purged x fn them, 
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the town of Haſtings, after its having been viſited with 


the ſmall pox ; which continued there about a year and half. I ſhould 
— — here inſert an account of thoſe inoculated, if any thing remarkable had 


to Dr. Jurin. happened: I can only ſay this, that they all had the diſtemper very 
2.419. f. 108. favourably, and — perfectly well. 15 


June Ce. 


1731. 


four that were inoculated, — — 
Died of it — — — — cu 97 
Eſcaped it — — — — — 206 
Died of other illneſſes ſince the ſmall pox raged there — 50 


The number of thoſe that recovered of the ſmall pox (including ? 608 


The whole number of inhabitants in that town are — 1636 
f Males 782 
Females 854 


N. B. There is at preſent no ſmall pox in that town. 
4 XX. I. 
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Efore I engage in the principal deſign of this letter, which Of tb anti- 
will be to prove that the venereal diſcaſe, when it came 1% of be 


venereal * 


CG. 


years before the ſiege of Naples, I ſhall endeavour to refute the opi- - pt 


non of thoſe who believe it to have had its riſe there, if there be any W. Wagſtaffe, 
ſuch who have read my former letter in Phil. Tranſ. Ne 357 f. Many 2365. f. 47+ 
have indeed aſſerted it; but I ſhall make it appear to be an error as —.— n 
nconſiderately and haſtily received, as ſtarted by ſome chimerical au- A Vol. V. P. I. 


thor ; who, becauſe ſeveral writers about that time obſerving the diſ- C. VI. 5. 19. 


aſe to begin in the pudenda ſeparated it from another with which it 
yas before confounded, muſt — take upon him to aſſert its being 
new diſtemper, and to aſſign a certain time and place for its riſe. 
Now one 1 reaſonably expect, that, if the diſcaſe had its original 
there, it mult have been ſo infallibly known, that there could have 
been no uncertain opinions about it, but that the phyſicians who re- 
kded in or near the place, and thoſe more eſpecially who intereſted 
themſelves ſo far as to write of it, muſt have all agreed upon the cer- 
uinty of a thing, the knowledge of the truth of which was ſo eaſily 
::221nable, But on the contrary, Nicholas Leonicenus, who was the 
felt Italian phy ſician that wrote of this diſeaſe and who lived at the 
very time when Naples was beſieged, is ſo far from acknowledging ic 
to have had its riſe there from the French ſoldiers converſation with 
the Italian women, and ſo little did he know of its true cauſe that he 
does not allow it to be the conſequent of impure embraces. About 
this time it was likewiſe that Pope Alexander VI. engaged Gaſpar 
Torella to write of this diſtemper. This Pope was in league with 
Alphonſus King of Naples againſt Charles VIII. King of France, to 
prevent his paſſing through Italy when he went to beſiege Naples; yet 
this author is ſo far from allowing it to have had its original there, 
that he rells us the aſtrologers were of opinion that it proceeded from 
| know not what particular conſtellations. Nor does Sebaſtianus 
Aquilanus who 3 at that time allow it to be any other than an an- 
cient diſeaſe; or Antonius Scanarolius who wrote in 1498 which was 


but four or five years after the beforementioned ſiege. Nor do ſe- 


reral others then living ſay one word about this Neapolitan ſtory. But 


ems Ulricus de Hutten, a German knight who was no phyſician, 


politively affirms this diſeaſe to have had its riſe there; but how he 
mould come to know this who lived at ſuch a diſtance from the Place, 
and they who were phyſicians reſiding as it were upon the ſpot be 1g- 
norant of it, will be as much credited as his following inconſiſtent re- 
ation, which will ſufficiently prove how little care he took to be ap- 
priled of the truth of what he wrote. This very author tells us this 
vilcaſe was unknown till about the year 1493; that he himſelf had it 
when he was a child, and ſo conſequently that it was either hereditary 
or from the nurſe. He wrote his book of this diſtemper at Mentz, 


ere it was printed by John Scheffer in 4* in the year 1519. NY 
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cording to his own account, before ever it was in being. Thus ws 
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if we allow him to be but twenty ſeven years old when he wrote (for 
he cannot be ſuppoſed to be leſs who before this took upon him t 


cure his father of the venereal diſeaſe without the aſſiſtance of any 
phyſician or ſurgeon) he muſt have had the diſtemper upon him, ac. 
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may ſee how readers may be impoſed upon by a haſty and inconſiſten: 
writer, if they will not be at the pains to conſult the original writing; 
of our predeceſſors, the only ſure method of overthrowing ſuch ima. 
ginary notions. 

But to come to what is principally deſigned in this letter ; if | 
have in my former ſufficiently proved that the firſt degree of the ye. 
nereal diſeaſe was very common among us ſome hundreds of years be. 
fore it is commonly Aid to have been known in Europe; there will be 
no reaſon for any body to conceive we were at that time in any me. 
ſure ſtrangers to it when it came to be confirmed; more eſpecial 
when we conſider the methods of treatment in thoſe times, whi 
conſiſting principally in topical applications many of their patient 
could not poſſibl efcape having it confirmed on them. Now when it 
was in this confirmed ſtate, the writers of thoſe early times looked 
upon it as an entirely new diſeaſe, and not a conſequent of any evil before 
contracted, becauſe they were not appriſed that the firſt ſymptony 
being removed and the diſeaſe to appearance cured, it ſhould after. 
wards diſcover itſelf in ſuch a manner as ſhould not ſeem to have the 
leaſt analogy with the ſymptoms that firſt attacked a part which had 
been for a conſiderable time free from any misfortune. But becauſe 
the ſymptoms are the only true characteriſtics whereby we are infal. 
libly able to know one diſeaſe from another, it may be expected that 
I produce ſufficient authorities that they were all of them known and 
deſcribed by ancient phyſical and chirurgical writers, juſt as they 
appear to be in the venereal diſeaſe at this day: if I do this I cannot 
but think it will be ſatisfactory, ſince we can have no other way «i 
coming to a knowledge of any diſtemper than by its ſymptoms 
The method of laying down the exact ſucceſſion of them will be in. 
Pn to be reduced to any certain and infallible rule, there being 

nr a variety of cauſes that obſtruct ſuch a regularity z for which 
reaſon I ſhall take notice of them in ſuch order as they moſt gens 
rally appear, which was upon nq account to be expected from ou 
ancient writers, foraſmuch as they mention every particular ſympton 
by itſelf ; not knowing but that they were independent of each othe!, 
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and that each of them was a diſtinct diſeaſe. However, the proving : 
theſe ſymptoms were in being in theſe early times will be as ſtrong þ 
„ of the antiquity of this diſtemper, as if they had been it * 
& ered in the moſt exact order of ſucceſſion, becauſe we ſhall up g 
the ſtricteſt examination find they are peculiar to the venereal mW 
lady only. I have, I hope, ſufficiently made it appear in my form” WF f. 


N 


letter that the firſt degree of this diſeaſe was anciently known amo 
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us by the name of the brenning or burning; and that ir was the ſame 
thing with what we now call a clap. The ſymptoms which are uſu- 
ally its concomitants are the phymoſis and paraphymoſis, both which 
are accurately deſcribed and proper remedies for them ſet down by the 
beforementioned John Arden Eſq; in another manuſcript of his, cu- 
riouſly written upon vellum and beautifully illuminated. The impru- 
dent method of cure of this firſt degree of the venereal malady is 
ſometimes attended with a caruncle in the urethra, which was a diſ- 
eaſe very common among us anciently : for not to mention other early 
writers, the above cited author gives us the caſe of a certain rector 
that had a ſubſtance like a wart growing in the penis, which in an- 


other place he ſays frequently happens, and of another which had an 


excreſcence as big as a ſmall ſtrawberry, which (ſays he) proceeded 
from the corrupted matter that remained in the urethra. 

And indeed there is not any ſymptom of the venereal diſeaſe that 
find ſo often mentioned as this of the caruncle, infomuch that it 
ſeems to have been more common in thoſe early times than at this 
day. Bur this muſt be certainly owing to the ſmooth and oily reme- 
dies they were continually injecting, which by their relaxing and 
ſoftening the fibres of the part muſt — diſpoſe the contexture 
of ſmall blood veſſels lodged at the bottom of the little ulcerations to 
fill with nutritious juices, and to extend themſelves ſo, as to form 
theſe fungous excreſcences z and ſo ſolicitous were they to remove theſe 
inconveniencies that they made uſe of ſeveral corrofives and other 
methods; and a very early writer among us has given us a methodi- 
cal and curious tract on this ſubject, wherein he recommends the re- 
moving them by the medicated candle which we uſe at this day, and 
ys down divers other inſtructions in relation to it, which makes it 
probably the beſt diſcourſe on this ſubject that was ever yet written. 
The ſame author takes notice of thoſe contumacious ulcers that hap- 
pen upon the glans and the neighbouring parts, which we now call 
ſhankers ; and the great trouble our ancient authors found in attempt- 
ng their cure ſufficiently diſcover them to have had their original 
from a venereal infection. Theſe ſeveral ſymptoms of the venereal 
malady our early writers are very full in their accounts of, and others 
when the diſeaſe was in a more confirmed ſtate to which they appro» 
priated particular names, perhaps more ſignificant and expreſſive. 


than thoſe impoſed by modern authors. Thus for inſtance, the bubo's 


in the groins they called dorſers, which I have given a reaſon for be- 
fore; and the venereal nodes on the ſhin bones they termed the boon- 
haw, which gives us a perfect idea, not only of the part affected, but 
after what manner it was diſeaſed; for the old Engliſh word, hawe, 


lignified a ſwelling of any part. Thus for inſtance, a little ſwelling 


upon the cornea was anciently called the hawe in the eye, and the 
ſwelling that frequently happens on the finger on one fide the nail was 


alled the white hawe, and afterwards whitflaw, The procels — 
4 a1. 
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laſt mentioned author recommends for the cure of the boon or bone 
hawe is by making uſe of a plaiſter which had a hole cut in the midſt 
to circumſcribe it, and applying a cauſtic of unſlacked lime and black 
ſoap incorporated together, which with plaiſter and bandage was to be 
ſecured on the part four hours, and longer if that was not foung 
ſufficient ; after this he proceeds to the ſeparating the ſlough, &c. 
This practice of his ſeems to have been found out by accident. Fo- 
he tells us that when he was a young practitioner, he having applieg 
both the natural and artificial arſenic to the leg of a man that wy; 
his patient, it ſo mortified the fleſh as ſurprized him ; but by proper 
digeſtives the eſchar coming off and leaving the bone bare, he ſcrape 
it with an inſtrument for ſeveral days and dreſs'd it with incarnative, 


deſigning to have ingendred fleſh on it; but this proving unſucce, 
ful he continued to ſcrape it till he obſerved it move under the inſtry. 
ment, after which having ſeparated it he found the ſore covered with 
new fleſh, and that the bone was four inches in length two in breath 
and very thick, upon the removal of which the patient was ſoon cure, 
Thus it's probable this obſervation of this great man led our prede. 
ceſſors to practiſe the very ſame method; and we do at this day n 
our hoſpitals treat the venereal nodes on the ſhins exactly as is here 
deſcribed, where we obſerve the ſame appearances he ſo long before 
took notice of ; and it is not in the leaſt to be doubted but the boon 
haw and our venereal nodes are the ſame diſeaſe. By the appearance 
of ſome of the laſt of the abovementioned ſymptoms we infallibly 
judge the patient has had the infection upon him a conſiderable time 
and that the diſeaſe is making its 2 

and deſtroying the whole frame of the body. That this was the con- 
cluſion of the miſeries of thoſe perſons that gave themſelves up to 
the deceitful delights and entertainments of lewd women in thoſ: 
early times as well as now, I cannot better prove than by thoſe re. 
markable inſtances which you quoted from a MS. in Lincoln college 
Oxon and kindly communicated to me. They are as folloy, 
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«© donii, mortuus eft ex tali putrefactione membrorum ſuorum gen 


advances to the corrupting 


Novi enim ego magiſter Thomas Gaſcoigne, licet indignus, ſactz 
theologiz doctor, qui hæc ſcripſi & collegi, diverſos viros qui 
mortui fuerunt ex putrefactione membrorum ſuorum genitaliun 
& corporis ſui ; quæ corruptio & putrefactio, ut ipſi dixerunt, 
cauſata fuit per exercitium copulæ carnalis cum mulieribus. Mag: 
nus enim dux in Anglia, ſcil. J. de Gaunt, mortuus eſt ex tali pu- 
trefactione membrorum genitalium & corporis ſui, cauſata per fre: 
quentationem mulierum. Magnus enim fornicator fuit, ut in toto 
regno Angliz divulgabatur, & ante mortem ſuam jacens fic infir- 
mus in lecto eandem putrefactionem regi Angliæ Ricardo ſecundo 
oſtendit, cum idem rex eundem ducem in ſui infirmitate viſitavit; 
& dixit mihi qui iſta novit unus fidelis ſacræ theologiæ baccalau- 
reus. Willus etiam, longe vir mature ætatis & de civitat. Lon- 


6 talium 
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« talium & corporis ſui, cauſati per copulam carnalem cum mulieri- 
« bus, ut ipſemet pluries confeſſus eſt ante mortem ſuam, quum 
« manu ſua L eleemoſynas diſtribuit ut ego novi anno Domini 
« 1430.” Now what thoſe inſtances mentioned from Arden, or 
theſe from Gaſcoigne who was then chancellor of Oxford, could poſ- 
ſibly be but venereal cafes I would be obliged to any body to inform 
me, Certain it is no diſeaſe was ever known to be got by the car- 
nal converſation of women which firſt attacked the genitals cauſing a 
corruption 2 of them, and afterward of the whole 
frame of the » but that which is venereal. For nothing is more 


commonly known at this day than that after the venereal engagement with | 
nn impure woman, the penis is the part where the ſcene is firſt laid for 


the ſucceeding tragical appearances; and there, and in the neighbour- 
ing parts, do the ſymptoms of the diſeaſe as its retainers always firſt 
aſſemble, till che malignant poiſon taints the blood and other juices ; 
which being conveyed over the whole frame of the human fabric, if 
not checked, ſoon brings about its total corruption. 

What J have further to add in relation to this is, that ſince we do not 
find the diſeaſe mentioned by Gaſcoigne was diſtinguiſhed by any 
particular name, and as great numbers muſt unavoidably die of the 
venereal malady at that time from the imperfe& knowledge of thoſe 
who had the treatment of the firſt degrees of it, it muſt neceſſarily 
follow that when the whole frame of the body had received a taint 
from the venereal poiſon ſo as to occaſion its breaking out in ſcabs 
and ulcers almoſt all over itsſurface it muſt generally be called by the 
name of ſome particular diſeaſe, whoſe appearances had ſomewhat of 
an affinity to it. Now if we examine the nature of all the diſcates 
that attack the human body we ſhall not find the venereal malady, 
when it arrives at this ſtate, to bear a greater ſimilitude to any than 
the leproſy, as it is deſcribed by the ancients: nay. ſo great was the 
analogy betwixt theſe diſeaſes ſuppoſed to be that Sebaſtianus Aqui- 
lanus has endeavoured to prove from Galen, Avicen, Pliny, &c. that 
the pox is only one ſpecies of the leproſy 3 and Jacobus Cataneus, a 
writer almoſt as early as the riſe of the name of the pox, tells us it is 
not only poſſible there may be a tranſition from one of thele diſeaſes 
into the other; but that - ſaw two perſons in whom the pox was 
changed into the leproſy : that is, from having great pocks or pul- 
tules on the ſurface of their bodies, from whence the pox is denomi- 
nated, they became ulcerous or ſcabby. This particular ſtate of 


| the diſeaſe anciencly put the ſurgeons to à great deal of trouble: for 


finding that theſe ulcers were of a very contumacious and: rebellious 
Nature, they were obliged to make uſe of great numbers of reme- 
dies to conquer them. But they obſerved that they were all uſe- 
leſs unleſs mercury was joined with them. Now the dreſſing each 
particular ulcer being ſo very tedious, they ordered the patients co 
daub the ointments over the parts which were ulcerated ; which done 
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they were wrapt in linen cloaths till the next dreſſing: but after a few 
days they were extreamly ſurprized to find their mouths began to be 
ſore and that they ſpit very profuſely ; but they tell us to their 
aſtoniſhment that in a little time the ſores became healed and the pati- 
ents cured. And by this accident the method of ſalivating b 

unction was firſt diſcovered, which is in ſo much uſe among us at this 
day. From theſe and ſome other inſtances I have given of the in- 
duſtry and application of our predeceſſors, and with what ſagacity 
they applied every accidental hint to the relieving their diſtreſſed 
fellow creatures from the misfortunes they laboured under, we 
ought to be led to the _— eſteem and veneration of them 
(and ſo much the more moſt certainly) as they were principally 
our own country men, who can be proved, not only by the great 
numbers that came from foreign parts to be cured of their diſeaſes 
in England, but by other reaſons, to have excelled moſt of their co- 
temporaries in the divine art of healing. Now although the foreign 
authorities before mentioned might be looked upon as ſufficient to 
convince any one how our anceſtors blended theſe two diſeaſes toge- 
ther; yet ſhall I purſue my deſigned method and prove from our own 
writers, long before them, that although the pox was not only among 
us but in diſtant nations anciently confounded with the leproſy ; yet 
ſo exact were our writers in their obſervations of the infectious nature 
of one ſpecies of that diſeaſe and deſcribing the ſymptoms, as waz 
ſufficient to lead any perſon to the diſtinguithing between them fo as 
to ſeparate one diſeaſe from the other. I ſhall therefore firſt enquire 
into the manner how the leproſy was ſometimes ſaid to be Bot in thoſe 
early times, and then examine the ſymptoms of the diſeaſe that at- 
tacked the patient. John Gadiſden a very learned and famous Engliſh 
phyſician, who flouriſhed about the year 1340, in an excellent work 
of his entitled Roſa Anglica, ſpeaking de infectione ex coitu leproſi 
vel leproſæ, ſays as follows, «+ Primo notandum quod ille qui timet 
«« de excoriatione & arſura virgæ poſt coitum ſtatim lavet virgam 
« cum aqua mixta aceto, ve] cum urina propria & nihil mali habe- 
„% bit;” and in another place ſpeaking de ulcere virgæ he ſays, 
« ſed fi quis vult membrum ab omni corruptione ſervare, cum 2 
e muliere recedit quam forte habet ſuſpectam de immunditie lavet 
« illud cum aqua frigida mixta cum aceto, vel urina propria intra 
«« vel extra preputtum, * ſpeaking ſtill of the leproſy he likewiſe 
recommends a decoction of plantain and roſes in wine, to be made 
uſe of by the woman immediately after the venereal encounter ; upon 
which he tells us ſhe will be ſecure. From hence it is evident ſome of 
their leprous women (as they called them) were capable of communicat- 
ing an infectious malady to thoſe that had carnal converſation with them, 
which proves that the pudenda of the women muſt be diſeaſed, ſince 
we are abſolutely aſſured infections of that nature only happen when 
a ſound part comes to an immediate contact with a diſeaſed one; - 
the 
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the ſymptoms always firſt diſplay themſelves in thoſe parts through 
which the virulency is firſt conveyed. Now in a true leproſy we ne- 
yer meet with the mention of any diſorder in thoſe parts, which if 
there be not muſt abſolutely ſecure the perſon from having that diſeaſe 
communicated to him by coition with leprous women; but it proves 
there was a diſeaſe among them which was not the leproſy akhoweh 
it went by that name; and that this could be no other than venereal 
becauſe it was infectious: for there is no other diſeaſe that is capable 
of being communicated this way but the venereal diſcaſe, ſeeing the 
pudenda are only in that diſtemper ſo diſeaſed as to become capable 
of communicating their contagion. I find the learned Gilbertus 
Anglicus who flouriſhed about the year 1360, reaſoning concerning 
the manner how it is poſſible a man ſhould be infected by a leprous 
woman, where if we allow him to call the malignant matter which is 
lodged in the vagina [the woman's ſeed] we ſhall find he accurately 
deſcribes the very firſt venereal infection, by part of the virulent 
matters being received into the urethra ; from whence by the commu- 
nication of the veins and arteries it is conveyed into the whole body, 
after which (ſays he) enſues its total corruption. Let us now examine 
the ſymptoms of one ſort of their leproſy, for it muſt be. neceſſarily 
divided into. different ſpecies, when another diſtemper was blended 
with it in which we obſerve ſuch a diverſity of appearances; and this 
I ſhall the rather do in this place becauſe it will furniſh us with the 
next ſucceſſion of ſymptoms after thoſe already mentioned, as the 
venereal ozænas, the ulcers of the throat, the hoarſneſs, its being 
communicable from the nurſe to the child, by hereditary ſucceſſion, 
Kc. All which we find to be true in the venereal diſeaſe at this day. 
Our country man Barth. Glanvile, who flouriſhed about the year 1 360, 
in his book de proprietatibus rerum tranſlated by J. Treviſa vicar of 
Barkley in 1398 tells us, Some leprous perſons have redde pym- 
« ples and 5 — in the face, out of whome oftenne runne blood 
« and matter: in ſuch the noſes ſwellen and ben grete, the vertue of 
« ſmellynge faylyth, and the brethe ſtynkyth ryght fowle.” In an- 
other place the ſame author ſpeaks of . unclene ſpotyd glemy and 
*« quyttery, the noſethrilles ben ſtopyl, the waſen of the voys is 
rough, and the voyce is horſe and the heere falls,” Among the 
cauſes of this ſort of leproſy he reckons lying in the ſheets or caſing 
nature after them; and others which the firſt writers on the pox looked 
upon to be capable of communicating that contagion : allo, ſays he, 


it comyth of fleſhly lyking by a woman, after that a leprous man 


* hathe, laye by her; alſo it comyth of fader and moder ; ann fo 
*« thys contagyon paſſyth into the chylde as it ware by lawe of hery- 
tage. And alſo when a chylde is fedde wyth corrupte mylke of a 
leprouse nouryce.” He adds by what ever cauſe it comes you 
are not to hope for cure if it be confyrmyd; but it may be ſome- 
what hidde and lett that it diſtroye * ſoone.“ Thus we ſee how 
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dur author under the name of one ſpecies of the leproſy gives a ſum. 
mary of the ſymptoms of the pox, and the ſeveral ways whereby it 
is at this time communicated. Now when theſe two diſeaſes were an- 
ciently blended together and paſſed under the name of the leproſ 
only, it muſt be the real cauſe why that diſeaſe ſeemed to be fo ri 
formerly ; for two diſtempers patiing under one name muſt neceſſa- 
rily make it more taken notice of and much more frequent ; not but 
that much the greater number of thoſe who were formerly ſaid to be 
leprous were really venereal ſeems to be very evident; for ſince that 
diſeaſe has been ſeparated from the leproſy it has drawn off ſuch vaſt 
numbers that the leproſy is become as it were a perfect — to us. 
Thoſe that are acquainted with our Engliſh hiſtory well know the 
reat proviſion that was anciently made throughout all England for 
eprous perſons, inſomuch that there was ſcarce a conſiderable town 
among us but had a lazar-houſe for ſuch diſeaſed, In a regiſter which 
belonged to one of theſe houſes I find there were in Henry the VIllth's 
time ſix of them near London (viz.) at Knight's Bridge, Hammer- 
ſmith, Highgate, Kingſland, the Lock, and at Mile-end, but about 
forty years before I find but four mentioned; and in 1452 in the 
will of Ralph Holland, merchant taylor, regiſtred in the prerogative 
office, mention is made bur of three, which, with his legacies to 
them, are as follow. © Item lego leprofis de Lokes, extra Barram 
vr ſancti Georgii 20 s. Item lego leproſis de Hackenay (which is that at 
* Kingfland) 20 s. Item lego leproſis ſancti Egidii extra Barram de 
«© Holborn 40 8.“ from which ? tis worth while to note that the Lock be. 
yond St. George's church and that at Kingſland are at this time ap- 
lied to no other uſe than for the entertainment and cure of ſuch as 
ave the veneteal malady. Some of our learned antiquaries have been 
much concerned to know the cauſe why che leproſy ſhould be ſo com- 
mon in thoſe early times and ſo little known among us now: but [ 
believe the reaſon will be impoſſible to be affigned unleſs we allow ac- 
cording to the proofs which I have already brought that the venereal 
diſeaſe was ſo blended with it as to make up the number of the di- 
eaſed, It ſeems to have been the fame thing with them in France as 
with us; for the author of the hiftory of that kingdom, which was 
lately publiſhed here in two volumes in oftavo, tells us that the houſe 
of the fathers of the miſſion of St. Lazarus was formerly an hoſpital 
for leprous people, but that diſeaſe being ceaſed in this laſt age (ſince 
the pox has been ſeparated from it) theſe lazar houſes have been con- 
verted to other uſes; and it may not be perhaps foreign to my pur- 
poſe to take notice that the writ de a ed contained in the 
regiſter of writs was, according to Coke upon Littleton, to prevent 
leprous 5 aſſociating themſelves with their neighbours, who ap. 
$4 to be ſo by their voice, their ſores, the putrefaction of their 
eſh, and their ſmell, Well then, let us examine what method was 
to be taken to prevent this noiſom and filthy diſtemper the leproſy 
I | | why 
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why truly that which would infallibly prevent their getting the pox 


after the uſual method; and that was caftration, It is certain that 
eunuchs are rarely or never troubled with the leproſy, according to 
Monſieur le Preſtre, a counſellor in the parliament of Paris, who has 
theſe words “ Antipathia vero elephantiaſis veneno reſiſtit : hinc 
« eunuchi & quicunque ſunt mollis, frigidæ & effeminatz naturæ 
« nunquam aut raro lepra corripiuntur, & quidem quibus imminer 
« eprz periculum de conſilio medicorum ſibi virilia amputare per- 
a mittitur.” And Mezeray ſays he read in the life of Philip the 
Auguft that ſome men had ſuch apprehenſions of the leproſy, (that 


ſhameful and naſty diſtemper) that to preſerve themſelves from it, 


they made themſelves eunuchs. Now it is highly probable that thoſe 
who ſubmitted to this painful operation, had before obſerved that 
ſuch as gave themſelves up to the free uſe of women fell at length 


into that loathſome diſtemper, and ſo concluded the only way to- 


preſerve themſelves from it was to be diſabled for ſuch engage- 
ments; which ſufficiently proves that this ſpecies of the leproſy was 


infeftious, and for the reaſons before aſſigned could be no other than 


renereal ; for how the true leproſy ſhould be prevented by ſuch means 
vill be, I believe, impoſſible for any perſon to determine. There 
yet remains one very conſiderable N of the venereal malady 
to be taken notice of, becauſe it is looked upon to be the moſt re- 
markable in that diſeaſe, and that is the falling of the noſe ; but ſince 
t has been already * N that this diſeaſe, when it had arrived to 
ſuch a pitch as to diſcover itſelf by thoſe direful ſymptoms as are the 
immediate forerunners of this, was by the ancients confounded with 
the leproſy and called by that name, it muſt be among the ſymptoms 
of that diſeaſe we are the moſt likely to meet with it, if any ſuch 


ling as the falling of the noſe was known among them. Now the 
m 


likely method of coming to a certain knowledge of the infallible 
ſymptoms of the leproſy of the ancients in its more confirmed ſtate, 
ls to conſult the examinations thoſe unhappy perſons were obliged to 
undergo before they were debarred the converſation of human ſociety 
and committed to cloſe confinement : but this being a thing ſome 
iges ſince laid afide, no author that I know of having the particular 


| luſtory of it, and ſomewhat of ir being abſolutely neceſſary in this 

| Celign, I ſhall do it as briefly as I can fr 

vith in records and other ſcattered papers. Firſt then, after the per- 

| ſons appointed to examine the diſeaſed had comforted them by tel- 
| ling them this diſtemper might prove a ſpiritual advantage; and if 


om what remains I have met 


they were found to be leprous it was to be looked upon as their 


| Purgatory in this world; and although they were denied the world 
| Lacy were choſen of God: the perſon was then to ſwear to anſwer 
| "Tuly to all ſuch queſtions as ſhould be afked ; but the examiners 


® Centur, i. Cap. 6. de ſeparatione ex cauſa luis veneteæ. 
were 
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were very cautious in their enquiries, leſt a perſon that was not real! 
leprous ſhould be committed, which they looked upon to be an al. 
moſt unpardonable crime: they conſidered the ſigns as univocal, 
which properly belonged to that diſeaſe, or equivocal, which mighz 


J 


belong to another, and did not upon the appearance of one or tho 
ſigns determine the perſon to be a lazar; and this I find to be ths 
.caſe of the wife of John Magee Eſq; of Burntwood in Effey 
who in the reign of Edward the I'Vth an. 1468 being reported to b: 
a lazar, and that ſhe did converſe and communicate with perſons i 
public and private places, and not (according to cuſtom) retire he: 
ſelf, bur refuſed ſo to do, was accordingly examined by William 
Hattecliff, Roger Marcall, and Dominicus de Serego the king's phy. 
ſicians; but they upon ſtri&t enquiry adjudged her not to be leproy, 
by reaſon the appearances of the diſeaſe were not ſufficient : ſome of 
the queſtions put to the leprous perſons (as they called them) which 
will more fully confirm what I have before advanced I ſhall now gin 
as I tranſcribed them from an ancient book of ſurgery, ** yf ther 
„ were any of his lygnage that he knew to be lazares and eſpe. 
« cially their faders and moders; for by any other of their kynre 
«© they ought not to be lazares, then ought ye to enquire yf he hath 
had the company of any lepreſs woman, and yf any lazare hat 
«© medled with her afore him, and lately, becauſe of the infe& mat. 
« ter and contagyous filth that ſhe had received of hym. Alſo yi 
his noſtrills be wyde outward, narrow within and gnawn. Alloy! 
his lips and gummes are foul ſtynking and coroded. Allo yf his 
d“ voice be horſe, and as he ſpeaketh in the noſe.” Now the ſign 
which are here mentioned, were looked upon to be univocal : ant 
theſe were they. that made the examiners principally determine the 
perſons to be — but what determinations any one would in. 
mediately give from ſuch ſymptoms now no perſon is ſurely ignorant 
of. But even theſe certain appearances would not always ati, ſon 
perſons, if we may believe Fælix Platenus in his medicinal and chi 
rurgical obſervations, lib. 3. who tells us ſome did not look up 
them to be ſo till they had an horrible aſpect, were hoarſe, and noſs 
fell. Likewiſe in the Examen leproſorum printed in the De Chirur 
gia ſcriptores optimi, the author ſpeaking of the ſigns of the leproſy 
relating to the noſe begins thus, Si nares exterius ſecundum exter: 
« orem partem i 4x aL & interius conſtringantur, & coarcter- 
« tur. Secundo ſi appareat cartilaginis in medio corroſio, & cal 
e ejus ſignificat lepram incurabilem.” And the beforementionei 
John Gadiſden in his chapter de lepra ſays as follows, “ Signa cot 
5 firmationis etiam incurabiliter ſunt corroſio cartilaginis quæ eſt i- 
ter foramina & caſus ejuſdem. Thus have 1 proved we had! 
2 among us ſome hundreds of years before the venereal di- 
le is ſaid to have been known in Europe, which was called tit 
burning; that this burning was infectious, and that it was the fir 
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degree of the venereal diſeaſe ; that this being common at that time, 
from their method of treatment the pox muſt be unavoidable : that it 
had exactly the fame appearances it has now, although they were ge- 
nerally called by different names, that the ancients confounded it with 
the leproſy 3 that the vaſt numbers of leprous perſons among us be- 
fore the venereal diſeaſe was ſeparated from it, and the ſmall number 
we obſerve at this time is a flagrant proof of the former; that in de- 
ſcribing the ſymptoms of the leproſy they give us thoſe of the vene- 
real malady ; and by mentioning how it is communicated they de- 
cribe the ways by which the pox is got at this day; that ſuch: re- 
medies were by them recommended to prevent the firſt attack of the 
leproſy as are at this time in uſe to prevent the firſt ſymptoms of the 
dox; and that the falling of the noſe, which has been looked upon to 
x the moſt remarkable ſymptom of the venereal diſeaſe, was com- 
monly obſerved in what they called the leproſy in former ages. 
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XX. 2. I was of opinion that what I had ſaid in my two former let- Continued by 
ters had been ſo full and ſatisfactory, that I ſhould have 1 


had no occaſion to have given my ſelf or any body elſe any farther 


7. Halley. 
366. p. 108. 


trouble upon this head: but as I find there have been two objections Sepr. Sc. 
made againſt what I advanced, I ſhall take upon me to anſwer them, 1720. 


and endeavour to prove they do not in the leaſt invalidate the autho- 
rities 1 before produced. The firſt is, that the venereal diſeaſe ſo well 
known among us now, and the leproſy of former ages, could not be 
the ſame diſeaſe, becauſe the leproſy is not to be conquered by ſali- 
ration, which the other generally very readily yields to. In anſwer 
to this I muſt obſerve that the leproſy which we have among us at 
this time affects only the ſurface of the body, the ſkin generally ap- 
pears ſcaly, with a certain deep red colour or ſmall ſores upon re- 
moving the ſcales, and ſometimes a ſcabbineſs with a redneſs of the 
ſkin which affects different parts of the body. I have known both 
the cheeks only affected, both the arms for the breadth of the palm 
of one's hand, ſometimes the breaſt, the legs, and other parts ; but 
this may and frequently does continue upon the patient during hfe 
vithout making any farther progreſs; which ſhews it to be a cuticu- 
ar diſeaſe. In theſe caſes upon ſalivating the patients the ſcales ge- 
nerally fall off, the redneſs diſappears, and the cure ſhall ſeem to be 
compleated; but in a month or two the fame inconveniencies gene- 
ally attend them as before. But one ought not to conclude that be- 
cauſe our leproſy will but rarely be cured by falivation, and the pox 


generally will, that many of thoſe whom the ancients judged to be 


ſeprous were not really venereal ; for their leproſy, as they called it, 


vas a quite different diſeaſe from ours. Had there been any proof 


brought that perſons had been ſalivated in their leproſy and failed of 


| Cure it would have determined the caſe 3 but on the contrary we are 
| er the learned Dr. Pitcairn in his diſſertation concerning the 
the lues venerea, that the leproſy, before the —__ 
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diſeaſe was talked of, was cured by mercury, and now ſince it cha 

its name it is no longer heard of, Thus we find that their leproſy 
and our venereal diſeaſe would be cured by the ſame method, but their 
leproſy and ours being abſolutely different diſeaſes, we by no mean 
ought to expect the ſame ſucceſs from the ſame proceſs of cure. 
date be poſitive that no body ever obſerved our leproſy to be attended 
with falling of the hair, hoarſneſs of the voice, ſpeaking through the 
noſe, conſumption of the fleſh, ulcers all over the body, corruption 
of the fleſhy parts and of the bones themſelves, filthy ulcers of the 
throat, corroſion and falling of the noſe, all which are reckoned 2 
ſymptoms of their leproſy ; on the contrary, ours is a mild and al. 
moſt inoffenſive diſeaſe, which a perſon may be affected with during 
his life and never become worſe ; whereas the other by diſplaying itſeſ 
under the ſymptoms before enumerated brings the patient to the moſt 
miſerable end; beſides this, their diſeaſe was got by coition as their 
authors aſſure us, but in our leproſy a diſeaſed huſband may cohahit 
with his wife as long as he lives, and he ſhall never be able either by 
coition or the immediate contact of the diſeaſed parts with thoſe that 


are ſound. to communicate any evil. Had what our predeceſlors cal. 
led the leproſy been the ſame diſeaſe which we call by that name noy, 


they had not been ſo ſolicitous to make ſuch large proviſion for them, 
or ſhut them up from humane ſociety 3 for one of our leprous pet. 
ſons might have been among them and no body have known he l. 
boured under any infirmity at all. From hence it is evident the di- 
eaſe ſo common among them was entirely different from our leproſy, 
the appearances of which bear no manner of analogy with the for- 
mer. Tis from the ſymptoms of a diſeaſe and the manner of its be. 
ing received that we generally know one from another ; bur the 
ſymptoms of moſt of their leprous perſons, and the manner whereby 
the diſeaſe was got, will be found in no other diſeaſe that attacks 
the human body but in the venereal diſeaſe only; for here they ſo 
exactly agree, that we muſt in a manner do violence to our own ret- 
ſon if we deny them to be the ſame. I proceed now to anſwer the 
ſecond objection, which indeed was long ago falſly aſſerted by Dr. 
Fuller the hiſtorian;; viz. that the leproſy was brought into England 
trom the holy war, and that the diſeaſe was altogether unknown 
a us before. This as I take it does not ſo immediately concern 
me, lince all I take upon me to prove is, that what they called the 
leproſy 1s not the ſame diſeaſe we call by that name now, but another. 
However, I ſhall in a few words make it appear that this objection 1s 
likewiſe groundleſs, by obſerving that the firſt Engliſhmen that went 
over to the holy war made their firſt voyage in the year 1096, as out 
hiſtorians generally agree, and that ſome of them returned in 1095 3 
but molt certain it is that we had the leproſy among us before; fot 
Wharton de epiſcopis Londinenſibus and other hiſtorians aſſure us, 
that Hugo de Orivalle, one of the biſhops of London, dicd here o 
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«« W the leproſy in the year 1084, which proves our countrymen did not 
ſy bring that diſeaſe firſt from the holy war, becauſe we had it among 
eir W us before. The account William of Malmeſbury gives of this bi- 
m MW fhop's diſeaſe is as follows. „Is poit paucos ordinationis annos in 
I « morbum incurabilem incidit. Siquidem regia valetudo totum cor- 
ed « pus ejus purulentis ulceribus occupans ad pudendum remediun! 
ho « tran{miſit. Nam credens aſſerentibus unicum fore ſubſidium {fi 


on « vaſa humorum receptacula, verenda ſcilicet, exſecantur, non ab- 
he nuit. Itaque & opprobrium ſpadonis tulit epiſcopus, & nullum 
21 « jnyenit remedium, quoad vixit leproſus.“ Now *cis highly proba- 
ll. ble, that if this had been a new diſeaſe which the biſhop died of, the 
ng mention of it as ſuch would not have eſcaped our hiſtorian, but on 
ell the contrary it ſeems to have been anciently known among us, be- 


ſt cauſe the remedy made uſe of for it was ſo, it having been recom- 

cir mended by Etius and other phyſical writers ſeveral hundred years 

bit before this time; and I think *tis very plain that the cutting off the 

by teſticles, and with them the veſſels formed for the receiving the hu- 

at mours as expreſſed in the biſhop's caſe, was by them looked upon to 

ll. be of peculiar ſervice, becauſe tis probable that obſerving the diſeaſe 

u, to begin in theſe and the neighbouring parts they thought the very 

m, minera morbi would be by this means deſtroyed, and the diſeaſe either 

r. cured or the ſpreading of it prevented. 

Ia- XXI. V Eſtem 5 — ex Ægy pto communicatam tum hiſ- of :- glage- 


iſs toriis tum quotidiana obſervatione conſtat. Nidum tamen 4 Conſtanti- 
5 in hac urbe ſibi fecit, & quamvis nunquam fere veteris peſtis deſint nople By Dr. 
t. ſemina, novus etiam ſubinde fomes advehitur. Ab hyemali intenſo „6 .. 
e frigore ſatis bene ſopitur; emicant tamen hinc inde ſcintillæ aliquot Fax. 6c. 2 
he hyeme & vere : eſtate incrementum ſumit; autumnali tempore ſum- 1720. 

by mo flagrat incendio. Venti aquilonares ſtatis temporibus æſtate flan- 

ks tes (eteſiæ ſcil. hujus loci) quamvis frigidiuſculi ſint veneni tamen 

lo peſtilentialis dilatationi haud obſiſtunt. Auſtrales ſatis calidi, fi con- 

2 ſtanter flent, æſtivo tempore peſtem ſupprimunt. Quoad ſympto- 


the mata peſt is Conſtantinopolitana adamuſſim reſpondet peſti Novioma- 
N. genſi annorum 1636 & 1637, a Diemerbroeck deſcriptæ. + Huma- 


nd num genus invadit 3 compertum tamen eſt unum vel alterum N 

wn anem, felemve peſte bubonaria correptum, & mortuum. Vulgus 

rm præcipue, cui anguſta domi res eſt) tum Turcarum tum etiam Chri- 

the kanorum Hebræorumque; facile ſibi perſuaſum habet divinitùs mil- - 
er, lim peſtem; hinc non cavet A contagio : politiores, & præcipue 

11s cariſtiani ſibi cavent. 

ent Symptomata à |. dicto auctore enumerantur iſta, febres, bubenes, 

Jur carbunculi, exanthemata, capitis dolor, phrenitis, ſopor, vigiliæ, 

83 anxietas, debilitas ſeu magna virium prottratio, viſus turbulentus, 


for cordis palpitatio, linguæ ſiccitas, vomitus, ſingultus, lumbricyAuxus 


+ Cap. 4. Diemerbz. + Cap. 7. Diemerb. : 
the Var. VI. Pa ur Ill. Y alvi, 
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alvi, hzmorrhagia narium, menſtruorum profluvium, ſanguinis mic. 
tus, ſputum cruentum, dolores lateris, hepatis, renum, aliarumve parti. 
um. Hisadjicioego laſſitudinem artuum ulceroſam, horripilationem, 
ſubſequente aliquando calore ſæpius non ſubſequente, nauſeam fine 
vomitu, vertiginem, & motus vertiginoſos, tremorem manuum ſta. 
tim à morbi initio. Nullum ex omnibus ſymptomatibus eſt inſepa. 
rabile, imo nec tria illa peſti ſpecialia, bubones dico, carbunculos, & 
exanthemata; febris ſæpiſſime abeſt; ita ut regula iſta generalis ſta. 
biliri poſſit: quando adſunt manifeſta peſtis ſigna certo ſtatuere po. 
ſumus morbum eſſe peſtem: ſed quando abſunt ſigna iſta non poſſu- 
mus certò ſtatuere contrarium. Multis enim peſte correptis, len 
przcedente rigore quo nec catarrho ſec laborare quis ſuſpicaretur, per 
plures dies ex iſtis ſignis non manifeſtatur nec minimum, poſtea autem 
catervatim erumpunt. Nonnulli poſt ſuſceptum contagium leviſſimo 
tantum languore attacti, mox erectè obambulant & conſueta muni 
ſine incommodo exercent ; tertia autem vel quartà die ſtatim cor. 
ruunt animamque exhalant in via: & ne quis ſuſpicetur apoplexiam 
vel quid aliud, poſt mortem demum nigrz maculæ deprehenduntur: 
fidem etiam facit tum præcedens cauſa contagii manifeſtiſſima, tum 
propagatum poſtea contagium. Multi etiam ſine ullà manifeſta læſi- 
one erectè obambulantes ſanantur, erumpentibus etiam bubonibus & 
carbunculis. Plerique tamen febricitant & graviter ægrotant. Vo- 
mitus & alvi fluxus cum ſubita virium concidentia & cum febre peſ- 
tem indicant, & ſine febre adhuc magis. Minime ex ſignis ſuſpectis 
ſi dolor in emunctoriis communibus jungatur pronunciandum eſt 
eſſe peſtem. | 
Puſtula rubicunda ad ſemi-ciceris magnitudinem in extremo puru- 
lenta maligna eſt: in lividum enim carbunculum brevi excreſcit, 
Carbunculi in omnibus corporis partibus indifferenter erumpunt, non 
exceptis labiis, lingua, bulbis oculorum, glande penis, &c. Bubones 
tantum in emunctoriis. Glandulæ parvæ dure circa collum ma. 
lignæ. Exanthemata ſemper ſunt lethalia. Bubones fi cito ad ſup- 
purationem tendant, ſpem promittunt. Non malum eſt {i etiam non 
bene maturi ferro aperiantur. Multi per bubonis reſolutionem cu- 
rati, annis ſequentibus, ſi peſte infecta loca petant, eo in loco dolo- 
rem obſcurum ſentiunt in quo bubonem habuerunt. Peſtis in aliqui- 
bus individuis per plures dies latitare poteſt, & poſtea in actum 
erumpere. A peſte convaleſcere incipiens, ſi ante quadrageſimum 
gravem . in diæta errorem fecerit, novo erumpente bubone 
moritur. Pro monſtro habetur fi quis a peſte perfecte ſanatus eodem 
anno peſte corripiatur. Si diſpoſitionem corporum ad octo gradus 
placeat revocare; intacta peſte corpora diſpoſitionem habent ut ſep- 
tem, & rudem merita ut unum. Infectas ædes per menſes aliquot 
impune incolens tandem peſte correptus fuit. + Senes difficillime peſte 


+ Cap. 4. Diemerb. 
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corripiuntur, facillimè pueri. Exteri multo magis periclitantur quam 
cives. Armenii omnium nationum minimè ad peſtem ſunt diſpoſiti. 
Obſervo illos pauciſſimis uti carnibus; cepis, porris, alliis, vinoque 
maxime utuntur. Caro porcina in peſte præſentaneum venenum eſt. 
Nil æque ad — diſponit ac animi pathemata, ac præcipue in- 
tenſus mœror & terror inopinatus. Lue venere infecti ind ifferenter 
ſe habent ad contagium: bubones tamen illis ſuppurantes in fiſtulas ut 
lurimum degenerant. Nitidæ ædes haud æque facile inficiuntur ac 
brdidr. Cachectici, ictero laborantes, & variis aliis chronicis mor- 
bis conflictati homines dantur, & tamen peſtis ſpicula vel eludunt vel 
ſuperant; roſea è contra facie præditi & robuſtiſſimi moriuntur multi. 

Suffumigia ex baccis juniperi, pron ſulphure utilia ſunt, ſi diu 
noctuque continuentur, ita ut ab inferiore parte totam penetrent do- 
mum. Odoramenta ex aceto haud inutilia cenſentur. leum ſuccini 
naribus illitum optimum eſt. Vinum moderate ſumptum, hilaritas 
animi, & bona victùs ratio haud parvi momenti ſunt in præſervationt. 
Phlebotomia damnatur, & præcipue ſera; ſanguis è vena ſei fluens 
nullo modo multoties ſiſti poteſt ; ex ſcarificationibus etiam pro cu- 
curbitularum applicatione factis ad gr horas, hoc eſt ad mortem 
uſque, ſanguinem vi magna effluxiſſe obſervatum eſt, Vomitoria 
levia non proſunt, fortia valde nocent : purgantia ſtatim enecant. 
Sola ſpes in ſudore & alexipharmacis. Communiſſime utuntur in hac 
urbe theriaca Veneta. Lapis bezoar, quamvis genuinus, nullius fere 
et momenti. Judei acidis utuntur, Armenii & Græci vino & ſpi- 
ritu vini. A carnibus & carnium juſculis relligioſè abſtinent Chriſti. 
ai ad multos dies. Turcæ etiam hanc diztam non ſpernunt. Multi, 
queis parvus tuberculus nullo livore inſignis erupit, a carnibus abſti- 
nentes per hebdomadam ſani obambularunt, poſtea carnibus uſi bre- 


| viſſime mortui ſunt. Opium crudum & opiata omnia bona ſunt pro 


ſcopo præſervativo, ſæpe etiam pro curativo. Summum remedium 
Turcis magnatibus habetur oleum napthæ, ſeu petroleum albicans, ad 
duas uſque drachmas epotum in vehiculo ad libitum; convenit hoc 
cum camphora à noſtris tantopere celebrata. Quidam multos ſana ſſe 
dicitur phlebotomià (prima tamen morbi die) ad lipothymiam uſque 
celebratà, propinato poſtea hauſtu aceti acerrimi, in quo e 
draconis & boli armenæ ana drachmam unam diſſolvebat. Phleboto- 
miæ negotium in medio examinandum relinquo; aſt certe præſtan- 
tiſimum remedium eſt. Frictio rubificans tum in pectore tum in 
dorſo, in locis uttinque cordi reſpondentibus, cum allio contuſo for- 
tiſime per aliquot horas celebrata proficua eſt. Radix hellebori, 
ſectione factà, carni ad emunRoria tranſverſim infixa utilis eſt. Pulli 
gallinacei vel columbini, ſeu vivi ſeu per medium ſecti, bubonibus & 
carbunculis & etiam regioni cordis applicati & ſæpiſſime iterari (fed 
ultra ſemihoram non retinendi) utiliſſimi comperti ſunt. Oleum ſuc- 
cini & extractum juniperi in praxi fæliciter ſucceſſerunt. Methodus 
prædicti Diemerbroeck per omnia 9 eſt huic peſti; certe 8 
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peſte ſcripſit autor hic, excepto quod peſtis cauſam nimis alte dedu- facere 
cat. Barbette etiam haud eſt contemnendus. 

Anno 1712. Peſtis Byzantii in fine Maii menſis incrementum ſump. 
ſit. In fine Julii erat in ſummo furore. In determinato loco obſer. 
vatorem habui qui mortuorum cadavera ad nonaginta & ſupra ung 


die numeravit. Eteſiæ flabant vehementiſſime ; ceſſantibus eteſiis n pe 
auſter flavit ſatis intenſe, Prima poſt auſtri flatum hebdomadi ca. ſu 
davera non numeravit in die niſi circiter quadraginta ; fſecunda hebdo- num 
mada triginta circumcirca; tertià minus viginti: qui numerus in bon; ain 
etiam ur bis ſalubritate tali anni tempore ſingulis diebus non deeſt. Princ 
Sic autumnali tempore peſtis ſopita eſt anno illo: ſed ut plurimum ut on 
tali tempore ſævire ſolet, & media æſtate vel in fine æſtatis incremen. tenta 
tum ſumere. Peſtem vere incipientem autumno ſopitam alias etiam ſalut 
obſervatum eſt, Notandum eſt poſt ſolſtitium æſtivum peſtem in Ml f 
Agypto, quamvis ferociſſimam, infallibiliter deſinere : cauſa altioris al 
indaginis eſt. Climatis Egyptiaci characteriſmus in hoc peculiarj lang 
peſtis phænomeno aliquatenus ad Smyrnam uſque inſulamque Chiam, tur, 
ipſaſque Helleſponti anguſtias ſeſe extendit. Obſervandum ulterius *. 
eteſias, ventos ſcil. aquilonares, curſum ſolis ſequentes aerem vehere gen! 


non excrementitia ſolum humiditate ſed nitroſis particulis valde ſatu- XA 
ratum & imbutum. Anſa mihi fuit hujus rei cognoſcendæ veſtis 
quædam qua nos utimur ex pilis caprarum texta, Veſtis hæc hy- | 
9 quoddam genus videtur; nam qua parte ſudore manuum 
vel colli fuerit antea made facta, quamvis ſereſcat & poſt multos etiam 
menſes in uſum denuo accipiatur, horà tamen dimidia. vel uni poſt 
ortum ſolis quando nimirum eteſiæ ſpirare incipiunt, talem mado- 
rem denuo contrahit ut macula nigra intenſiſſimà inficiatur. Veſtis 
poſt duas vel tres horas denuo exſiccatur & macula evaneſcit. Hic 
duo ſunt notanda: primum eſt, i ſimplici aqua veſtis illa fuerit ſz- 
ws imbuta & poſtea ſereſcat, haud ſuccedit hoc phænomenon ma- 
oris & maculæ, prout quando ſudore imbuta eſt : ſecundum conſi- 
deratione dignum eſt hoc; ſi forte fortuna tempus fit actualiter plu- 
vium, haud æque facile madere inficique macula veſtem illam, dum- 
modo actualiter pluviæ non exponatur; ex quibus colligo, præter 
aqueas particulas, nitroſis ſalibus imbutum atrem ex Ponto Euxino 
huc advehi primo eteſiarum flatu. Particulæ iſtæ nitroſæ à congene- 
ribus ſalinis particulis a ſudore veſti illi communicatis fixantur & reti- 
nentur, & combinatione facta maculam efficiunt. Salibus igitur iſtis 
imbutus aer fermenti peſtilentialis (quod indolis ſalino corroſive eſſe 
probabile eſt) dilatationi fomitem prætbere poteſt. Ægyptium au- 
tem aerem, mediante vento auſtrino huc pervenientem, ſumme rare- 
factum & talium expertem ſalium, peſtis dilatationi obſiſtere poſſe 
veriſimile eſt: adde, quod calidus auſter corpora ad tranſpirationem 
magis diſponat. 
Si quis quærat interim utrum peſtis ſanguinis coagulationem vel 
aimiam diſſolutionem inducat? dico neutrum primario & immediate 


facere, 
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facere, ſed utrumque poſſe accidere tum proceſſu temporis tum rati- 
one maſſæ ſanguinez in variis individuis, quoad principia activa, va - 
tantis. Primario autem & immediate peſtis ſpiritus adoritur: liquidis 
ſubſequenter & ſolidis varia inducit mala, ſecundum varium tum li- 
idorum tum ſolidorum ſchematiſmum. Hinc varia ſymptomata 
in peſte & ſibi e diametro oppoſita, quæ unico remedio vinci non 
polſunt, ſed prudentis medici requirunt judicium, ut quod opportu- 
num eſt in actum deducatur. Generaliter tamen obſervandum ut ci- 
ifime generoſiſſima remedia & in magna doſi propinentur: ut in 
principio oleoſo balſamica, & ſpiritibus amica 8 uſurpentur; 
ut omnes evacuationes præter ſudorem vitentur; artificiales igitur non 
tentandæ, naturales ſiſtendæ ſuis quæque appropriatis; (fic alvi fluxus 
ſalutariter ſedatus fuit clyſtere aſtringente cui theriaca erat immixta, ), 
{ ſpiritus ſint efftænes & peccent in motu aucto, quod a vigiliis po- 
iſumum cognoſcitur, ut ſiſtantur per opiata. Si contra necroſi ſew 
languore afficiantur, quod ab effectibus potiſſimum ſoporis cognoſci- 
tur, ut ſuſcitentur per volatilia & camphorata: ut ſanguinis conſiſten- 
tia integra ſervetur in proceſſu mali; quod fit acidis & terreis adſtrin- 
gentibus, ut venenum ad peripheriam alliciatur &c. 
XXII. 1. HE ſtate of the bodies from which we took the bile for Experiment 
the experiments, was as follows. vn the bile 
1. One Belefleur, a ſoldier of twenty five years old, of a ſtrong; 2 2 
robuſt conſtitution, having a flattiſh bubo on the hollow of his right — 4 a 
1 groin died delirious. We found his heart of an extraordinary big- — is 
8 neſs, ſtuffed with black clotted blood; his lungs covered with a livid 1721. By Dr. 
purple and adhering a little to the pleura. The liver was double che Peidier. 2. 
natural bigneſs and ſtuffed with a thick blood. The gall bladder was 7 f 


full of a black and greeniſh bile. The. dura pia mater = ——_ 
; 


their blackneſs ſeemed. to have been ſeized with a gangrenous inflam- 

mation, The inward ſubſtance of the brain was ſprinkled over with 

an infinite number of ſmall livid ſpots, 
. 2. Mary Piſanne, aged thirty years, of a ſanguine habit, had a 
ö bubo under her right arm- pit, with. a delirium followed by a mortal 
, llcepineſs. In opening her body we remarked that the lungs were in 
0 their natural ſtate. Ihe heart was of a prodigious bigneſs, full of 
x black coagulated blood, the left auricle livid and gangrenous. The 
, liver, which was much enlarged, was all covered with purple; and 
; the gall bladder filled with. a black and greeniſh bile. The head was 
1 not opened. 

3. Peter Moulard, of a tender, feeble conſtitution, about 14 years old, 

8 had a bubo under the hollow of the right groin which was very deep and 
0 never came well out. He became delirious with coavultions in which he: 
died. We found his heart of double the natural bigneſs, containing. 

1 black thick blood; his lungs beſprinkled with livid ſpots; the gal 
1 vladder full of a black and greehiſh bile. The head was not opened. 
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4. Jean Raynaud, cook, aged about twenty years, of a melancholy 
temperament; had his whole body covered with a purple livid colour 
and a buho under his left axilla; he died in a delirious phrenzy, 
Upon opening him we found two abſceſſes, one between the tegument, 
and the left great pectoral muſcle, and the other in the breaſt between 
the ſternum and the mediaſtinum. His heart was very large, filled 
with black thick blood. The right auricle was of the breadth « 
three inches; the left was in its natural ſtate. His lungs were covered 
with little livid ſpots, ſoft and pliant, without any hardneſs in thei, 
ſubſtance. The liver was larger and harder than ordinary, and wu 
alſo full of livid purple ſpots; and the like were found in the yh. 
ſtance of his brain, all the veſſels of which were filled with black 
thick blood. N | 

g. Jaques Audibert, aged about thirty five, of a melancholy com. 
plexion, four months after he had been cured of the plague, the mar 
of which was a bubo in the hollow of his right groin which came 
well to a ſup ration, was attacked afreſh with three carbuncles; one 
in the middle and the other two in the fore part of his arm. 
He had very little fever, with ſome ſmall ſickneſs at ſtomach; but 


a ſudden delirium carried him off. Upon opening his body we 


found his heart of a prodigious bigneſs, the right auricle being five 
inches broad, and the left three. We found a little impoſthume upon 
the body of the aorta. The lungs were covered with livid ſpors, 
and the liver appeared gangrenous. The gall bladder was of a very 
black colour. The duodenum and the rectum were inflamed. We 


did not open the head. 


* 


6: Venture Cajole, about forty years old, of a melancholy tem. 


perament, died without any outward eruption on the third day, of : 


violent fever attended with a fleepineſs. We found the mediaſtinum 
torn towards the upper part. The pericardium was of a livid colour. 
The heart larger than in its natural ſtate, by the ſwelling of its ven- 
tricles which were full of black thick blood, as uſual. he liver alſo 
was 'very large and of 'a livid colour,” with a carbuncular puſtule on 
the ſide of the gall bladder, which was filled with very black bile. 

7. Margueritte Bachuire, aged eighteen years, of a lively aps 
conſtitution, having two carbuncular puſtules on the middle and inſide 
of the thigh, with a ſharp pain in the head, died delirious. We 
found the coverings of the brain of a blackiſh red, the cortical part 
of a livid colour and the medullary ſprinkled with a few black ſpots, 
the heart of a prodigious ſize, full of a thick black blood ; the liver 
alſo was very large, and the gall bladder very full of a black and 
green bile. There were ſeveral livid ſpots upon the ſurface of the 
inteſtines. | 

8. Louiſe Belingere, twenty years old, having a bubo in each 

groin died very ſuddenly without any dangerous ſymptoms. We found 
her heart all covered with a livid purple, much larger than m— 
ons 3 


1 Char. II. of perſons dead of the Plague. 
filled with thick black blood, having a polypus in each ventricle. 
A. The lungs were in their natural ſtate. 'The liver of a prodigious ſize, 
! and the gall bladder full of bile of a deep green colour. 
ws 9. One named Rampeau, a peaſant, aged about twenty, of a ſan- 
n MW guine robuſt conſtitution, having had a carbuncular parotide for the 
pace of eight days accompanied with a burning fever, was carried 
of to the hoſpital the ſecond of May and died the fifth. We found the 
80 outward part of the left fide of the lungs covered with a livid purple. 
. W The heart was of double the natural bigneſs, having ſcarce any blood 
= in the ventricles whoſe cavities were filled each with a large poly pus, 
b. that on the right fide having dilated the auricle to the breadth of four 
> inches. The liver alſo was larger than ordinary, and the gall bladder 
was full of a black and green bile, tn 


m. Exper, I. The bile taken from the gall-bladders of thoſe who died 
k of the plague at Marſeilles has always been of a black and greeniſh 
me colour; and became conſtantly of a laſting graſs green on mix- 
ne ing y=-uu of vitriol with it; and always very yellow when mixt with 
m. oil of tartar per deliquium, or the alcalious fixt ſalt of the ſame diſ- 
"ut ſolved in water. Theſe two colours green and yellow, have continued 


wo for whole months. The faid bile by the affuſion of ſpirit of nitre 
ye became of a black colour like ink, which ſoon faded. 
on Exper. II. The ſaid bile being poured into wounds made on pur- 
5, poſe in ſeveral dogs they became melancholy, drowzy, would not 
ry at, and died in three or four days with the effential marks of the true 
Ne plague, ſuch as buboes, carbuncles, and gangrenous inflammations in 
the viſcera, exactly as in the human carcaſſes from whence the bile 
was taken, | : Ro IEICE | | 
Exper, III. A drachm of the faid bile mixed with two ounces of 
lukewarm ſpring water and injected into the jugular veins of ſeveral 
dogs, rendered them preſently drowzy, and killed them in four hours, 
vith gangrenous inflaminations, the heart ſtuffed with black thick 
blood, the liver ſwelled, and the gall-bladder full of green bile, 
Exper. IV. The fame quantity of bile injefted by the crural vein 
produced in the dogs a heavineſs in about an hour. They had ſuch 
a loathing of all food, that they wouid neither eat nor drink any thing 
after the injection. They piſſed frequently, eſpecially if they were 
ſtirred. On the third day there appeared conſiderable tumours under 
ue axilla, and on their thighs about three inches from the wound, 
The wound turned to a gangrene, and the creature uſually died on 
the fourth day with all the marks of the plague. | 
Exper. V. A dog that followed the ſurgeons when they went to 
dreſs the ſick, uſed greedily ro ſwallow the corrupted glands and the 
Creſſings charged with pus which they took off the plague- ſores; he 
allo licked up the blood that he found ſpilt on the ground in the in- 
irmary ; this he did for about three months, yet was always well, 
briſk, full of play and familiar with all comers. We injected 15 
ne 
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the right crural vein of this dog about a drachm of the peſtiferou 
bile mixed with two ounces of warm water. He died the fourth 


day, as the others did, with a bubo on the wounded thigh ; on which 
likewiſe there were two carbuncles, and the wound was gangren'. the! 
What we took particular notice of in this dog was that after the in. tefu 
jection, both When he was living and after he was opened when dead, 
he had a very ſtinking ſmell, which we did not obſerve in any of the dea 


others, He had beſides a conſiderable hæmorrhage from the wound ede 
the night before he died, having ſtruggled hard to eſcape out of 
his confinement. uſu 


Exper. VI. May ad having injected about a drachm of this bile WW dle 


mixed with two ounces of warm water, into the crural vein of a dog, bl 
he became preſently drowzy, refuſed his food, and died the third or ha 
fourth day after the injection, with all the inward and outward mark; Wl 


of the pla 


ue. 

Exper. III. May 6th we collected the bile of this dog and injected 
it into the crural vein of another who preſently after the injection had 
convulſive motions all over him, which were followed by a lethargic 
heavineſs. On the ſecond day after the injection there appeared 4 
carbuncle upon the great pectoral muſcle on the right ſide: the third 
day there aroſe a conſiderable bubo on the thigh ; and the ſame day 
the dog died, having neither eat or drank fince the injection. Upon 
opening the body we found the forepart of the breaſt all gangren'd 
under the teguments; and, in the inward parts the viſcera were ful 
of black clotted blood; as in all the reſt. The outward ſurface of 
the lungs was all purple; the heart was ſwelled as big again as uſual, 
with the four cavities full of black clotted blood. 

May 1oth we injected the bile of this ſecond dog into the crurzl 
vein of a third who was thereupon ſeized with violent and different 
convulſive motions for about half a quarter of an hour. When he 
Tecovered from theſe he appeared dull and fleepy z and vomited with 
violent ſtrainings, which was followed with a hickup. He eat a little 
boiled meat, having faſted a good while before the injection was made, 
Hut vomited it up two hours after, and died the third day with all the 
ſymptoms of the plague. 

XXII. 2. E cauſed two dogs to ſwallow a pretty large quan- 
Exper. VIII. tity of bile taken from the bodies of perſons dead 
of the plague. Upon which they appeared heavy and melancholy, 
refuſed their food, and made water very often, eſpecially when they 
were any ways diſturbed. Their urine was thick and very fetid, and 
their groſs excrements were tinged with the black and greeniſh bile 
which they had ſwallowed. But in a few days thoſe accidents went 
off and the dogs recovered their perfect health, though they were all 


the time confined in a cellar with the other dogs that we tried our 
«xperiments upon. 


5 3 XXII. 3. According 
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XXII. 3. Ccording to your propoſal I laid ſomeof the blood of a per- An experiment 
A ſon who lied of / x ws upon a wound made in the — with the Need 
ral vein of a dog, and covered it with a dreſſing which the dog got off in 72 _ — 
the night. I found next morning that the ras Ay licked his wound and By 57 ; wag 
refuſed his food. Towards night he began to bemoan himſelf, and zier 7 Dy. 
gave ſigns of an approaching death. The morning after I found him Peidier. ». 
dead, the wound being conſiderably ſwelled and gangren'd, and the Y3 #193 + 
edges round the ſwelling likewiſe gangren'd. __ 4 
Upon opening the body we found the liver ſomething larger than 
oſual, with ſpots of a livid purple as in the bodies of perſons dead of 
the plague. In the ſtomach was found a quantity of black coagulated 
blood of the ſize of a hen's egg. This in all likelihood was what he 
had ſwallowed upon licking the wound. The heart was very large, 
with a black grumous blood in the ventricles, and the auricles were 
turned blackiſh and gangrenous. 
XXIII. Soldier, between the age of twenty and twenty five, of a z,,,-;mn: 
_ briſk temper, being ſick in the hoſpital of an or- with rhe bile 
dinary malignant fever, died about the fifteenth day by a defluxion J er on: who 
upon his breaſt, His lungs were found very much blown up, filling — 7 4 
all the cavity of the breaſt and adhering to the pleura. Having re- — 
marked that the bile in the gall-bladder was of a bright graſs green is 1721. By 
colour, we gathered it for experiments. Dr. Deidier. 
Exper. I. Having mingled this bile with four ounces of warm wa- 7; 370: f. 28. 
ter we injected part of it into the jugular vein of a dog, and a com- = 1 
preſs ſoaked in the reſt of the liquor was applied to the wound. The 
creature thereupon appeared heavy and ſleepy, and would neither eat 
nor drink 3 the third day he eat and drank willingly. The compreſs 
falling off the fourth day, the wound was diminiſhed one half, and 
healing by little and little the dog grew perfectly well. 
Exper. II. A peaſant of about fifty or ſixty years old, of a me- 
lancholy temperament, had been near a month in the hoſpital with an 
ordinary malignant fever, having alternately a delirium and a ſleepi- 
neſs. After his death, the bile was found extremely thick, black as 
ink, and in great quantity. We put about a drachm of it into a 
wound made purpoſely on the outer part of the right thigh of a dog, 
truſting into the wound pledgets dipt in the bile diluted. There ap- 
peared no change in the dog. We alſo made him ſwallow ſome of 
the ſame bile, yet he did not loſe his appetite ; and ſeeing he was 
like to do well we left the wound to it ſelf, which healed in fifteen days 
only by the dog's licking it. 3 
Exper. III. Endeavouring to inject ſome of the ſame bile into the 
crural vein of another — the great thickneſs of the bile ſtop 
the ſyringe and diſappointed us; wherefore we took a pledget ſoaked 
in as much of this bile diluted as it could take up, and applied it to a 
freſh wound made in the inſide of the right thigh. The pledget was 
faſtened within the ſkin by ſome needles. This produced no conſi- 
Vor. VI. Paz III. Z derable 
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derable alteration in the dog; he neicher appeared fleepy nor loſt his 

appetite but licked his ſore readily.gnough'; and after the pledget 

Was fallen off the wound healed as, in the laſt experiment. 
Exer, IV. About a drachm of the ſame black bile ' mixed with 
warm water was injected into the jugular vein of another dog, who 
was no ways diſordered thereby, but continued as briſk as before, 
only he appeared very thirſty and drank with greedineſs. Next 
morning we viewed the wound which we found black and dry, and 
the dog becoming ſurly bit one of the aſſiſtants. The two ligatures 
| OE the injection being taken away no blood followed. We ap. 
plied the ordinary digeſtive by a doſſil, which was faſtened with x 

— and about four hours after we found the dog dead, having 
Jived twenty three hours after the injection. On opening him we 
found that his heart beat ſtill with violence, and when the beating 
ceaſed there was no blood either in the ventricles or auricles, but it 
was crowded: together in the great veſſels, and appeared of a lively 
red and very fluid, without any of thoſe concretions which we con. 
ſtantly obſerved in all that died of the plague, of which this dog had 
no marks either internal or external, 

Exper. V. An inhabitant of Montpelier, aged about thirty or 
thirty five, very fat and robuſt, of a ſanguine complexion, had re. 
ceived a ſimple wound on the upper part of his forehead on the right 
ſide by a fall. This being neglected brought on an ery ſipelas all over 
his face, attended with a ſwelling of the left parotide. This appeared 
and diſappeared thrice from morning till night. . The eryſipelas came 
on ſuddenly ; he grew delirious, and died after fifteen or twenty days 
illneſs, reckoning from the fall. On opening the body we found a 
quantity of water between the ſkull and the dura mater. The brain, 
which was firmer than ordinary, was a little red, and part of the pia 
marer.covering the hinder part of it appeared: inflamed, There was 
about an Engliſh gallon of a yellowiſh water in the cavity of the 
breaſt, The great right lobe of the lungs was a little hard on the 
upper part. The heart had a polypus concretion in each ventricle: 
we found likewiſe two Engliſh quarts of limpid water in the lower 
belly, All the fat of his body was yellow. The liver appeared a 
little ſwelled, and the gall-bladder almoſt empty, not having above 
two drachms of yellow bile in it, which we mixed with two ounces 
of warm water and injected into the crural vein of a dog; he eat and 
drank heartily after the injection, and did not appear at all diſordered. 
The wound bleeding much, we were obliged to fill it with reſtrin- 
gent powders kept in by a pledget and bandage. Twenty four hours 
after, the dreſſing was taken away and the wound appeared black and 
dry. The dog licking it, it ſuppurated the next day and afterwards 
became red and well coloured; it was leſſened one half in eight Cays, 
during which time the dog appeared in perſeX health, 
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Exper. VI. Eight days after the foregoing experiment, the that 

was che ſubject of it a killed b — alf — of . of 

Hungarian vitriol diſſolved in a ſpoonful of warm water and injected 

into the jugular vein. He died on the ſpot with univerſal convulſi- 

ons. His heart was found full of grumous blood reduced to a kind 

of thick pap, but without any clots. The bile of this dog was yel- 

low and in little quantity. Not being able to inject it into the crural 

vein of another ry becauſe the vein was too ſmall, we contented 

our ſelves with dipping two compreſſes in it, which we applied 

and kept under his ſkin by two wounds made on purpoſe : there ha 

pened no notable change. We obſerved in theſe two dbgs no 2 

either 5 or ee of = plague. | 

XXIV. aper omitted, its ſubſtance being in No 374. p. 209. 2. 370, 3. 49. 

A of Tranſ. and in & xiv. of this Cha ter. e 

A letter from Dr. Nettleton concerning the farther progreſs in in- 

oculating the ſmall pox to Dr. Jurin R. S. Secr. 
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AFFECTIONS of the HEAD. 


I IR 35. annorum, temperamenti & habitùs gracilis, correp- O/ervaticn; 
tus dolore gravativo capitis in parte anteriore verſts fron- en the brains 
tem à medicis plurima accepit remedia, fed fruſtra : poſt J rte per- 
duos annos hæmorrhagia narium larga contigit, quæ ta- = dies 
ons” wiſe h . ra pilepſy. 
men ſponte ceſſavit: poſt hæmorrhagiam amiſit ſenſum olfactorium, By Mr. WH. 
deinde correptus paroxyſmis epilepticis per duos annos ſæpius ingru- Curienſis 2. 
entibus, denique mortuus eſt. Secto cranio, vidimus cerebrum in 399. 5. 315. 
parte anteriore verſds duram matrem circa regionem criſtæ galli in 7. — &c. 
parte dextrà durum & calloſum, & arctiſſimè cum meninge dura con- aa 
nexum: in parte cerebri anteriore verſts ſiniſtram partem inventa 
fuit extra vaſatæ materiæ ſanguineæ aliqua quantitas; reliqua naturalia. 
Anaſarcà laborans mulier 60 annorum vehementiſſimis iiſque ſœæpè 
repetitis acerbiſſimis inſultibus correpta obiit. Secto cranio, inveni- 
mus intrà piam meningem & cerebrum atque in anterioribus cerebri E 
rentriculis magnam ſatis extravaſatæ lymphæ quantitatem, ut ea ven- 
triculi ferme turgidi fuerint. In plexibus choroideis conſpectui ſeſe 
præbuere plurima cor puſcula albicantia, pellucida, ſerum aquoſum in en 
ſe continentia, variæ magnitudinis; maxima ad magnitudinem ſemi-„ ” 
nis cannabini majoris accedebant. we." , 4\ 
Diſſecto cramo vetulæ cujuſdam quæ per multos annos epilepſiæ | 
valde obnoxia fuerat, vidimus intra piam matrem & cerebrum me- der 
diocrem ſeri extravaſati copiam, in 2 autem cerebri —_ ws 
N 2 - culis 
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culis tanta talis ſeri quantitas erat, ut crepaturam illorum quaſi mi. 
naretur. Plexus choroidzvs inſtar veri racemi apparebat uterque ; 
veſiculæ inibi plurimæ, rotundæ, pellucidæ, variæ magnitudinis & 

inſtar elegantiſſimarum apparebant perlarum. | 
A woman that II. Ocmina mediæ ætatis anno ſuperiori, a ſuppreſſa per balneum 
could ſee on- & ſubſecutam refrigerationem coryza, unica nocte incidit in 
_—_— + 4 cataractam nigram ſeu guttam ſerenam: nam mane e ſomno exper. 
Dr. Abr. Vs, recta uſu oculorum orbatam ſe ſentit, nullo extrinſecus in oculis vitio 
ter. n. 384. p. apparente. Poſt uſurpata vero medicamenta varia laxantia & ſangyi. 
147- Jah S nem purificantia, interpoſitis ſimul veſicatoriis, una cum decenti diæu 
8 8 viſus ſenſim rediit, ita tamen ut notatu dignæ viſus viciſſitudines ac 
ſingularia in eo phænomena occurrerent. Primum enim omnes ipſi 
obvios homines capite quaſi truncatos vidit, ſolo corpore abſque ca. 
pite in oculos incurrente. Succeſſu temporis objecta quidem tota, ſed 
quaſi per nebulam aut per rete vidit, & hoc ceſſante maculas tamen 
& flocculos oculis obverſari percepit. Tandem affectus hic in viſum 
partialem quo hoc ipſo tempore adhuc laborat degeneravit. Nunc 
enim, utroque oculo aperto & verſus objectum directo, illud quidem 
totum conſpicit: alterutro vero eorum clauſo, pars objecti macula aut 
nebula rotunda tecta videtur, quæ macula tanto major apparet quo 
longius oculus ab objecto removetur. Prout autem oculus ſive dex. 
ter ſive ſiniſter occluditur ſemper quidem media objectorum pars, at 
diverſa, obſcuratur. Ita fi, e. g. has tres voces in charta ſcriptas 
(EGO 8UM cok) intueatur oculo finiſtro tantum, pupilla verſus 
mediam vocem su directa, hæc in viſum non incurrit, ſed tantum 
duæ voces EG60—coeca conſpiciuntur. Pupilla vero verſus vocem 
EGO directa, hæc evaneſcit ita ut tantumn su coc Videat, 
Quod fi e contrario oculum ſiniſtrum claudat & oculo dextro inſpi- 
ciat objectum, tunc medium quidem pariter obſcuratur, ita tamen ut 
tantum pars quarta viſum fugiat, tribus partibus clare con ſpectis. 
Ita fi, e. g. oculo huic objiciat has quatuor voces in charta ſcriptas, 
(EGO OTO ESSE SANA) tunc pupilla ad medium directa omnes voces 
videt præter vocem or ro, que macula rotunda obſcuratur. Quoni- 
am ergo ex hoc caſu apparet maculam illam rotundam qua pars ob- 
jecti obſcuratur eſſe fixam quidem, ſed pro varia pupillæ direction 
locum mutare, dubium videtur utrum vitium in humore cryſtallino, 
an in tunica retina hæreat? in tunica quidem cornea nulla obſcuritas 
- aut macula patet. Majoris vero momenti ac explicatu difficilius vi- 
detur antecedens phœnomenon, ubi zgra totum hominis corpus ex- 

2 tantum capite conſpexit. 

Obſervations III. „ (a author ſays that July 13. 1720. he couch'd a German 
7 1 | ſoldier of cataracts in both his eyes, who immediately 
Renee e, After the operation recovered the ſight of them both, and continued 
Dr. Valſalva x. bo ſee till his death, which happened of an acute illneſs Apr. 6. 1722. 
373- p. 194. Sig. Benevoli took the eyes out of their orbits, in order to examine 
. Se. whether the cataracts conſiſted of a membranous pellicle, as ſome 
2 | | Writers 
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writers maintain; or, as others pretend, of a preternatural opacity 
in the cryſtalline humour. Upon a careful and very exact examina- 
tion of all the contents of the left eye, he could not find any ſuch 
thing as a pellicle within it, but diſcovered a ſmall yellowiſh body 
at the bottom of the bulb of the eye, of a lenticular ſhape, withour 
adheſion to any of the other parts, which being taken out appeared 
to be the cryſtalline humour grown opake and ſomething leſs than its 
natural ſize, having two or three ſmall dents in its circumference, 
which it had received from the needle during the operation of couch- 
ing. | Next day he examined the right eye in the ſame manner, in the 
preſence of ſeveral curious perſons, and found in it the cryſtalline 
grown opake and depreſſed, in the ſame manner as the former, to the 
bottom of the eye, ſtill carrying the marks of the needle evidently 
upon it, but found no pellicle within the eye, notwithſtanding the 
moſt diligent ſearch he could make for it. Sig. Benevoli farther re- 
lates, that in ſome experiments which he formerly made upon the 
eyes of dead ſubjects at Bologna in company with Dr. Valſalva, he 
introduced the needle into the eye in the ſame place and in the ſame 
manner as is commonly practiſed in couching, and afterwards diſſect- 
ing the eyes he always found that the needle had paſſed into the eye 
on the backſide of the cryſtalline humour, ſo that it would have been 
impoſſible to bring the needle forward from thence into that part of 
the aqueous humour which 1s ſeated between the uvea and the cry- 
ſtalline humour, in order to depreſs a pellicle ſeated there, according 
fo the common opinion, unleſs he had paſſed his needle through the 
body of the cryſtalline. 

| He likewiſe obſerves that the ſpace between the uvea and the cry- 
ſtalline humour is ſo very narrow that though he finds it not impoſ- 
ible to introduce a needle into it, yet there is by no means room 
enough to turn the needle up and down in all directions, with that 
freedom that is uſed in couching cataracts, without wounding either 
the uvea or the cryſtalline. 

Laſtly, he obſerves that in his long practice of couching cata- 
rats, having generally couched about twelve or fourteen in a 
year, he always found that he worked upon a hard and reſiſting ſub- 
tance, which being tenderly touched by the needle would vibrate and 
fuctuate backwards and forwards, and would ſometimes return 
2gainft the needle with a ſenſible impetus, which by no means ”_ 
with the common notion of the cataract's conſiſting in a pellicle or 
membranous ſubſtance. 


Ml. 2. Ge: 21. 1723. I was conſulted by one W. Sollars, aged 4» ve with s 
fry, who complained of a decay in his ſight ; upon ex- fd diſ 
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amining his eyes I found two cataracts, that in his right eye almoſt %. By Mr. 


ripe, the other juſt forming. 
of relieving him I propoſed the operation, but firſt adviſed him to 


There being no other obvious method J 


nby. u. 


$1. p. 36. 

- . [s. 

conſult ſome others of the profeſſion, and accordingly he _— . ; 
wl 
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with the ingenious Mr. Tanner, who upon viewing his eyes declared 
them both cataracts, but that neither of them was as yet fit for the 
operation. ln the mean time the poor man fell ill of a fever and died 
the fecond of March. Having procured the right eye, in which the 
cataract was moſt confirmed, I made an exact diſſection of ir, and 
found the aqueous and vitreous humours in their natural ſtate, but 
the cryſtalline was opake, of à foul pearl colour, and more ſolid 
ſubſtance than in its natural ſtate. The generally received opinion 
that a cataract is a film growing behind, or ſometimes before the 
pupil, made us examine both chambers of the aqueous humour with 
the utmoſt exactneſs; but all to no purpoſe, for the aqueous humour 
had its natural tranſparency, nor could we obferve any thing preter. 
natural either on the iris or uvea, except too great a contraction of 
the pupil. This very much ſtrengthens the opinion of Maitrejan, 
Briſfe, Heiſter, and Valſalva, who have ſeverally aſſerted that a ca. 
taract is only an opacity of the cryſtalline humour, and that it natu. 
rally proceeds from a ſerous acid fo far aſttinging and corroding in 
ſubſtance as to deſtroy its tranſparency. This Maitrejan confirms by 
an experiment of immerging the cryſtalline humour in a compoſition 
of three parts water and one aquafortis, by which he tells us it may 
be rendered hard and opake; but in this point I cannot help joining 
with the learned Dr. Pitcairn, who has ſufficiently proved that there 
is no ſuch ſerous acidity in an animal body, To me nothing ſeems 
more eaſy than to deduce this opacity of the cryſtalline humour from 
an inflammation in the blood, or an increaſed momentum in the fluid 
with which it is ſupplied : for in that caſe groſſer particles, inconlift- 
ent with tranſparency; may be impell'd into the lymphatic veſſels of 
which it is compoſed. That there is an inflammation is ſufficiently 
demonſtrated from hence; firſt, the patient feels often a pungent 
pain in the eye, which as it is generally the forerunner of a cataract, 
o it certainly indicates an inflammation of the part. Secondly, 
the iris, whole colour ariſes from the blood - veſſels, changing from 1 
lighter to a darker colour ſhews the violence of the inflammation, 
and is | therefore efteemed a ſymptom of the worſt conſequence. 
Thirdly, thoſe maculz which appear as it were ſwimming in the att 
plainly prove that there are opake particles already entered the lym- 
_ veſſels which compoſe the vitreous humour. 
Two eyes with HI. 3. 


| Wright, ſenex mileſque emeritus, ſuffaſione ſeu cataraRti 
cataracti diſ-— ] « utriuſque oculi laborans, viſu tandem omnino- privatus 
SER. m— eſt, Cure ſe commiſit D. Caywood oculiſtæ Dublinienſis, 


Eſq; n.384 p. qui acu punCtoria oculum utrumque perforavit ad cryſtallinum è ſede 
149. July S {ua deprimendum. Operatione verò in oculo dextro minus feliciter 


1724. ſuccedente ſiniſtri uſum ſolummodo recuperavit. Paucis menſibus poſt 
operationem peractam in hoſpitium regale militum emeritorum prope 
Dublinium receptus eſt, ubi per annos octo vel novem manſit, & pet 

totum iſtud tempus viſus aciem ſatis acutam habuit, adeo ut per _ 
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cw. IM. Of ebeſubpance of a Catarit?. 
lus ambularet & ſodalium facies diſtinguere poſſet. Mortuus eſt 
undem quinto die Apr. 1722. ſuffocatus per caſei morſuluni hæren - 


tem in gula, quam adeo arctam habuit ut eundem mortis aditum 


ucis abhinc annis bis ægre evaſerit. Oculi ejus e cranio exempti 
- 


niſſi ſunt per noſocomii chirurgum ad T. Molyneux M. D. In ædi- 


bus ejus cultro anatomico aperti ſunt per oculiſtam ſupradictum, me- 


que ut intereſſem operationi accerſere dignatus eſt. In oculo ſiniſtro bs 
(cujus aciem recuperatam fuiſſe ſupra notavimus) ſublati.cornex cum 


portione tunicæ ſcleroticæ, ne vel minimum invenimus rudimentum 


liculæ in aqueo humore fluctuantis aut limbo iridis adnatæ, ficur - © * 


e obſervaſſe ſcribit Wolhouſius. Quod vero multo magis mirandum 
eſt, nullæ prorſus reliquizz inventæ ſunt humoris , eryſtallini, cujus 
opacitati morbum adſcribit D. Briſſeus. Humor vitreus, quoad ſitum 
& conſiſtentiam, nihil præternaturale oculis noftris exhibuit; tunĩca 
choroidea & retina fuſci coloris erant tam intus quam extra. In 
oculo dextro eadem omnia obſervavimus; nullum nempe pelliculæ 
aut cryſtallini rudimentum occurrebat. Tunica cornea rugoſa erat 
& flaccida, quod aqueus humor per puncturam extravaſatus num- 
quam renovatus fit: adeoque iſtius oculi uſum amiſit — Cry - 
fallini vero defectum quod attinet res eſt prorſus inaudita, neque ab 
ulo anatomico, quantum ſcio, defuiſſe obſervarus eſt vel leviter ſuſ- 
pectus. Militem hunc cryſtallinum habuiſſe in utroque oculo ante 
operationem nullus dubito; cum vero acu a ſede ſua detruſus eſt 
gamentis ciliaribus vaſiſque quibus nutrimentum hauſit penitus dif 
ruptis, eum ſenſim contabuiſſe credo, tandemque in auras diſſipatum 
ſuife. Summopere vellem hanc rem expetimento ſæpius iterato con- 
hrmatam eſſe: ſuſpicor enim idem ſemper evenire ſtato tempore 
depreſſum cryſtallinum. Hoc certo conſtat, hominem nempe abſque 
eryſtallino videre poſſe, contra opinionem Wolhouſii eaque amplius 
confirmatur ſententia D. Briſſei de cataracta. 

III. 4. 5 50 Circiter. annorum habebat cataractam veram in 


oculo ſiniſtro, coloris perlacei, magnitudine mediocri, 


Of the ſub- 
ance of a ca- 
ow! By M. 


ta tamen ut paulo pluſquam dimidiam, eamque mediam pupillæ Walt. Curien- 
partem occuparet; illam vidi manifeſte poſt uveam, & in 2dà oculi ca- fis. x. 399. 
mera eſſe ſuſpicabar. Interrogatus à Santorino, præſentibus decem f- 317- Ju 


plus mints medicis, quid judicarem de hac cataractà, eſſetne cuticula 
an cryſtallini vitium ? reſpondi, me poritis pro cuticulà habere quam 
pro cryſtallini vitio, attamen id abſolute affirmare nolle, quoniam ſignum 
pathognomonicum non daretur. Refpondenti mihi ridere cœpit quod 
auderem aliquid de cuticula five membranula ſtatuete; perſuaſus 
enim eſt ipſe Heiſteri fyſtema certum eſſe &c. Mortua diſſectã cry- 
Fltallinus humor omnino pellucidus inventus eſt, nee ulla macula aut 
minima obfuſcatione imbutus; erat tamen per totam ipſius mo- 
lem ubique & æqualiter ſed leviſſime citrino colore perfuſus, vix 
namque aliquid hujus coloris apparebat viva adhue vetula : cuticula 
autem libera in nominata camera exiſtebat, & non niſi — 

Hum! 
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quantity of 
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400. Pp. 374. 
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Fig. 69. 


A prodigious quantity of Pus Pax Ill 


liſſimis fibrillis uveæ adhærebat; pupilla naturali quoque aliquanty. 
lam major reperta; cætera erant naturalia. 
IV. L Ebr. 6. 1724. vocatus ſum ad puerulum decennem, qui à {cy 
ſeptimanis febre lenta decumbebat male multatus. Præſcrip. 
tis quæ res poſtulabat remediis intra ſex vel _—_ dierum ſpatium 1 
morbo liber evaſit : verùm diebus aliquot elapſis ingens in genæ dex. 
træ interioribus ſubortus eſt tumor, puero nihilominùs quoad cæten 
bene valente. Ore zgre diducto in conſpectum venit ingens puri 
quantitas, at unde manaret pre pueri protervia non licuit pro hic 
vice explorare. Ideo conſulebam tantùm ut ficum in lacte coctam ag 
tumorem emolliendum atque fi fieri poſſet rumpendum admoverent. 
Mane ſequenti os incredibili ferè puris copia teterrimi odoris (tumore 
intereà diſrupto) diffluebat. Gargariſmate modicè detergente præ. 
ſcripto, circa veſperum pus pari omnino quantitate atque pritis de. 
pluebat. Mirabar ſane unde hoc provenire poſſet, chm ulcus in geni 
tanto proventui nequaquam ſufficere videretur; ſuſpicabar autem (fe. 
tore præ cæteris ſuadente) materiæ iſt ius fontem in capite alicubi in. 
tra oſſa latitare: quod cam pauld diligentius inveſtigarem, ecce q 
maxillz ſuperioris ad dextras carne (quæ quaſi ſemicocta utrinque re. 
ceſſerat) denudatum prorſùs atque carie correptum, & ex dentium al. 
veolis (dentes enim puerulus, ceu inutiles, ſuis nullo negotio jam ex- 
traxerat digitis) hoc materiæ purulentæ profluvium jugiter delabi: 
quapropter chirurgo è vicinia advocato commiſſum eſt negotium, 
Huic ſuadebam ut dum oſſis medelæ incumberet ulceris itidem deter. 
ſioni & conſolidationi operam daret ; verùm quicquid dicerem null 
quæcunque genæ ſuppuratæ adhibere voluit medicamina : quo factun 
eſt ut ea iterum in molem ingentem atque alterà (finiftra ſc.) duplo 
major citò excreſceret. Mandibulæ carioſæ ſolummodò penicillum 
tincturà quadam, forsan myrrhæ, imbutum applicabat. At long 
temporis ſpatio tandem emenſo, cam parùm ſua tincturà proficeret, 
hamulo admoto, quod temporiùòs factum debuerat, os mali integrum 
evellebatur. Ab oſſis extractione gena nequicquàm ſubſidebat ſed 
potiùs incrementum ſumebat, & materiæ purulentæ copia nullatenis 
minuebatur. Oſſe autem abrupto oſſis palati dimidium cum natrium 
ſepto abſumptum eſt; parte etiam infima orbitæ oculi ſimul abtep- 
ta, His addendum quod tumore proceſſui zygomatico ſuperſtiti in. 
cumbente, gena mole duplò inſignior ſiniſtra extat & oculum pœne 
claudit, pure quaſi ex fonte perenni indeſinenter fluente. 

Die 24. Decemb. 1727. Triennium fere jam elapſum eſt, & tumor 
in eodem adhuc remanet ſtatu, materia puriformi os & fauces pro ſo- 
lito irrigante. Puer cætera ſanus edit, bibit, dormit, & una cum alis 
ſuæ ætatis quotidie alacriter ludit. 

Fig. 69. Facies oſſis externa. 

a, a, a, a. Alveoli dentium. 

b. Dens molaris remotior. 

c. Pars orbitam oculi faciens. 


d. Pat 
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d. Pars oſſis ubi abruptum circà naſum. 
e. Pars oſſis ubi proceſſus zygomaticus terminatur. 
f. Pars oſſis ſub labium ſuperius. 
Fig. 70. Forma interior oſſis. 
1 Pars ad Naſum abrupta, 
3 Pars mandibulz exterior & dentis alveolus. 
4 Pars oſſis oculum attingens. 
5 Pars maxillæ remotior. 
6 Pars naris dextræ, ſepto abrupto. 
7 Dens molaris. 
Fig. 71. Os reſupinatum exhibet. 
D, D, D, D. Pars oſſis palati. 
E, E, E. Alveoli dentium. 
F, F. Pars mandibule exterior. 
G. Pars anterior ejuſdem. 

H. Dens molaris. | 

Fig. 72. Facies interior offis parùm reclinati. 

A, A, A, A. Pars mandibulæ, & alveoli dentium. 
B. Locus ubi os abruptum circà naſum. 
C. Pars oſſis oculum attingens. 

D. Maxillæ pars remotior. 
E. Dens molaris remotior. 
F. Pars oſſis palati. 
G. Pars naris dextræ ſepto abrupto, ut in fig. 70. n. 6. 
V. 1. G&MINA ruſtica in Polonia, anno ætatis decimo quinto A extrary- 
F viro nupta, incidit decimo octavo in morbum Poloniz en- ry inflance 


* 
* 


demium, qui plica Polonica a capillo inenodabili vocatur. Hanc of the plica 


- a f lonica. 
plicam per 50 annos fœmina geſtavit, ac per totum fere illud tempus 2 * 


dolore arthritico et contracturis tandemque maraſmo univerſali cor- Vater. x. 417. 
poris afflicta lecto affixa fuit, ſenio denique confecta anno ætatis 78 5.50. Jan. &. 
diem obiit. Illam adhuc viventem non tantum vidit & ad vivum 731. N 
Ahne curavit, ſed et ĩpſam plicam poſt obitum reſectam ſecum 
ittebergam attulit D. Flouricke. Erat autem plica quatuor ulnas 
longa, palmum lata, duoſque pollices craſſa, ſed altero tanto longior 
foret, ipſo referente, niſi magna ejus pars, temporis quo ægra decu- 
buit diuturnitate, ſqualore & attritu conſumpta fuiſſet. ; 
n HE plica has been always thought to be a diſtemper, O/ the cauſe of 
and to proceed from a fever or convulſions; but from - - 
the beſt information I can get it ſeems to be the effect of naſtineſs, in Conrad = 
not combing their hair, nor waſhing their heads; for if it were a yell. 5id.p.51. 
real diſtemper the people of faſhion could no more be free from it 
than the ordinary and poor, among whom only it happens. This 
is confirmed by the following article tranſlated from the tranſactions 
of Breſlaw for Auguſt 1924. 
* The great multitude of people in Poland who are troubled with 
* this plica firſt made me reflect whether it were a real diſeaſe or no. 
Vol. VI. PART III. A a But 
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« But I am now convinced that their ſwiniſh way of living, and the 
« common opinion ſo deeply rooted in the generality of them that 
de this lock of hair cannot be taken off without danger of their 
« lives, contribute more to this complaint than any real indiſpoſition 
« of body; conſidering that it is the middling or poor ſort only 
« who are troubled with it; whom then one cannot look on with- 
« out horror: but no German, of whom great numbers live in that 
% country, ever had any ſuch thing. Many of them, who are mar. 
<« ried to Poliſh women, are ſcarce able to perſuade their wives not 
eto train up their children in this naſtineſs. Not long ſince I ſaw a 
« fellow at church, with about ſeventy ſuch locks hanging down 
„ from his head, which were as hard twilted as ſo many penny cords ; 
that one might eaſily have taken his for a Medula's head; and why 
& knows but that in antient times ſuch locks as theſe may have gi. 
« ven riſe to the poetical fiction of ſnakes growing on the head in- 
<« ſtead of hair? Be that as it will it is certainly a moſt odious ſight,” 


— — œ— — dT——— — 
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ArpEcTiONs of the Nxck and Trorax. 


An account of I. 1. young lad, in ſuch a good ſtate of health as to be then 
75 1 making a viſit to ſome of his companions, was ſuddenly e- 
2707. 4,47 ken ill with a violent diſorder in his throat. Being called 1 could fee 
ByDr.G.Mar- nothing amiſs, the amygdalæ and other parts in view appearing ſound 
32 Dr. enough, but a little drier than ordinary, without any external tumour 
8 6 vis about the larynx and no conſiderable frequency or ſtrength in his 
Woofer 746. pulſe. But he had great pain and a dyſpnœa, and was incapable of 
ſwallowing either liquids or ſolids ; every thing returning forcibly by 

the mouth and noſe when he made an effort ro get it over. From all 

which I reckoned it an angina of one of the worſt kinds, and the 

ſear of the diſeaſe to be in the larynx and the fibres common to it 

and the top of the gullet. Notwithſtanding repeated bloodings, blil- 

tering betwixt his ſhoulders, cupping, 8&c. the diſeaſe continued fo 
obſtinate, and the patient was in ſuck danger of being ſuffocated, 

that next day in the afternoon his frieads, though very averſe to it in 

the morning, earneſtly deſired that his windpipe might be pierced ; 

and the poor lad bad us try any experiment to ſave his life. He 

had good reaſon ſo to do; for otherwiſe he would probably have been 

{trangled to death in a few hours. We directly ſet about the ope- 

ration, and with ſuch ſucceſs, that in leſs than four days his breath- 

ing being perfectly eaſy, and his deglutition almoſt fo, we removed 

the cannula, and left the glottis to do its own office. 

3 | n 
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Cn. V. Broncbotumy at St. Andrews. 


In the very cutting, before we got a free a re into the trachea 
and the pipe introduced into it, the patient felt ſome relief, which I 
thought might be aſcribed to the effuſion of blood in the operation; 
a ſmall quantity whereof evacuated ſo near tlie part affected could not 
but make a more conſiderable revulſion, than a much greater taken 
it a greater diſtance, — to the true laws of hydraulics and the 
obſervations and practice of the ancients, however diſagreeing with 
Bellini's theory. Whence the judicious Fab. ab Aquapendente * with 
very good reaſon ſuppoſed that by the derivation here the patient 
would de more apt to feel ſome relief than trouble. Which Julius 
Guaſtavinus alſo made no doubt of in his diſpute upon this ſubject 
zgainſt Aretæus b. And ſince there continued a greater flux of blood 
to the wound while it was ſuppurating, I reckon the circulation in 
the muſcles of the larynx was with leſs force than ordinary, and ſo 
probably contributed to diminiſh the ſtrength of his voice, it being 
for ſeveral days after the operation much weaker than uſual ; which 
[ all along thought was rather owing to this, and his lowneſs of 
body by a ſlender diet, &c. than to any hurt of the recurrent nerves ; 
which being cut, do indeed deſtroy the voice, but by their deepneſs 
are in leſs hazard than ſome formerly uſed to think. 

The cannula ſhould not be near fo ſhort as is ordinarily propoſed 
in books and chirurgical lectures: for we found that the parts, eſpe- 
cally the thyroid gland (which is not ſo much minded in moſt of 
the common —— — of this operation as it ſnould be) upon cut- 
ting ſoon became ſo much tumified, that it required a pipe abave an 
inch long to penetrate ſufficiently into the aſpera arteria; which as 
more than double Garangeot's allowance of fix lines; though he is 
one of the lateſt writers, and has communicated to us all the ſurgery 
the French are maſters of. The leaden pipe which we had prepared 
not anſwering the deſign, that which we made uſe of was too long 
and too ſmall, being the common cannula for tapping in the dropſy, 


| fatned a little at the end, and hindered by a very thick compreſs, 


perforated in the middle, from penetrating too deep into the trachea. 
The mucous particles and ſteams ariſing from the lungs occaſioned 
2 conſtant weeping of a thin liquor from the mouth of the pipe, 


| part whereof thickening and ſtuffing its _— ſometimes very much 


ncommoded the patient's reſpiration by it, fo as to render it neceſ- 
ſary to have it taken out and cleaned. And hence, when ſome mo- 
derns bid us put a thin lice of ſpunge, or a bit of muſlin, &c. cloſe 
to the orifice of the cannula, to prevent the ingreſs of duſt, downs, 
or the like, into the lungs, it confirms what I faid before of the 


| unnſualneſs of the operation. I cannot but think it an ingenious pro- 


poſal of one of our miniſters here, to make the pipe double, or one 


| #ithin another; that the innermoſt might ſafely and eaſily be taken 


P. 480, d See M. Aur. Severin. p. 103: 
; A a 2 out 
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The biſtory of I. 2. A Ccording to Cælius Aurelianus < and the author of the liber 


#be operation 


ef bronchoto- 
my. By the 
fame to the 


* The hiftlory of Bronchotomy.” Pax Ill. 
out and cleaned when neceſſary, without any moleſtation to the pa. 
tient: for it is no ſmall trouble to him to be obliged to have the 
bandage frequently removed, and the pipe fitred a-new to the orifice 
made in the trachea, And indeed we found no inconvenience in our 
patient's breathing the air as it paſſed through the pipe without any 
cleanſing or intercepting medium, though the houſe was none of the 
cleaneſt, being an ordinary tradeſman's. But if by a larger tube the 
patient ſhould be incommoded that way, I think the acceſs of duſt, 
&c. might conveniently enough be hindered by a piece of muſlin or 
thin hair-crape tied ſlackly about the neck over the orifice of the 
2 ſo as not to touch it or be wetted by the liquor coming 

rom it. 

Our patient recovered perfectly in a ſhort time; he breathes, ſpeaks, 
eats, drinks, - performs all the other offices of life, and goes about his 
calling as formerly. And now I cannot but take notice of the need- 
leſs pain ſome writers are in about healing up the wound by banda- 
ging, ſtitching, &c. for we found it filled up of itſelf in a very fey 
days, by only dreſſing it every other day with a ſoft tent, made leſs 
and leſs each dreſſing, and armed in the common way with liniment, 
Arczi. I believe indeed it would have taken a little more time to 
heal, if our patient had been older. 


introductorius 4 aſcribed to Galen, bronchotomy was pro- 
poſed by Aſclepiades (however inconſiſtent with his delicacy, and the 
reſt of his character, the ſeeming harſhneſs of this operation may ap- 
pear) and is deſcribed and earneſtly recommended by almoſt all the 
ſyſtematical writers of ſurgery from Paulus of Zgina e, and, as he 
275 Antyllus, and ſome others of the beſt ſurgeons before him, down 
to the preſent times. But when they are at ſo much pains to defend 
the reaſonableneſs of it, and when they ſhew ſo much fondneſs of ci- 
ting and telling examples of the healing accidental wounds of the 
trachea, without ever mentioning their own regular performance of 
the operation (which would have been a ſhorter and much more 
effectual recommendation of it) when, I fay, I conſider all this, I find 
myſelf obliged to think that it has very ſeldom been reduced to prac- 
tice. So rare was it that Aretæus, a man of vaſt judgment and (kill 
in diſeaſes f, thought the operation had never been actually done with 
ſucceſs. And Czlius Aurelianus looked on it as an impracticable 
whim of Aſclepiades. Neither Avenzoars nor Albucaſis h knew any 
of their countrymen who had undertaken it; and the Arabians ate 
reputed to have been bold ſurgeons enough. The moſt that I can 
find amongſt them is in Avenzoar, who tried the experiment on 4 
goar, and cured the wound; for as to what ſome writers tell us, 
© Acut. iii. iv. Cap. 13. . edic. vi. 33 * Cur, Acut. i. 7: 
CAREC 2-24 \ Ghinds 4 * re medic. vi 33 . Cur, Acu 


that 
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Caxe. IV. A Polypus coughed up from the windpipe. 
that Raſes i ſaw Andruſius the phyſician do itk, I think this flows 
from a miſtake of that author's meaning. For if you read the whole 
context, you may eaſily perceive that all he ſays of the operation is 
upon hearſay ; and conſequently that he had only read that ſuch a one 
had done it. That moſt accompliſhed anatomiſt and ſurgeon Fabri- 
cius ab Aquapendente ! frankly acknowledges that neither he nor any 
of his contemporaries had ever ventured to perform it. Neither does 
his ſucceſſor in the profeſſion of ſurgery and rival in anatomy; Julius 
Caſſerius of Placentia ® pretend to have done it, tho? he has endeavoured 
0 illuſtrate the operation by ſome very neat figures; which you will 
not readily ſuſpect to be from any but, dead bodies. And next to him 
M. Aurelianus Severinus * who was a very judicious ard learned man 
and the beſt and boldeſt ſurgeon of his time, tho' he recommends it 
with a great deal of warmth and keenneſs, yet it ſeems even in his 
latter days he never had occaſion to try it: ſo that the firſt undoubted 
and diſt inctly recorded hiſtory ] can find of this operation being actu- 
ally practiſed, is in the learned Anton. Muſa Braſavolus 9 who per- 
formed it in a deſperate ſquinance when the ſurgeon refuſed to do it, 
and repeated it again in the like cafe. Mr. Arnaud did it; but his 
patient died p. However, his countryman Mr. Binard had better 
ſucceſs a. Dr. Freind * cites Purman doing it: and * tells us of ano- 
ther caſe communicated to him by a ſurgeon whom he does not name. 


| Beſides theſe, I believe there are but few inſtances can be produced 


of any who really performed the operation on a living perſon, I hear 
now that Mr, Baxter a ſurgeon in Coupar of Fife, not far from us, 
and Dr, Oliphant of Gaſk in Perthſhire, did it with very good ſuc- 
cls within theſe few years. BE 


IL, . JN Ecember 15, 1726. at ten at night L was ſent for to an of- 4 p 
D ret. 


ficer of the exciſe in this town aged near fifty, who was ta- 
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us 
up 


ken with ſo violent a flux of blood chat in a ſhort ſpace of time he e 


oſt near three pounds. By the time J came it was pretty well over, 


windpipe. By 
Dr. Samber ta 


only he ſeem'd to have ſomething, when he cough'd, that ſtuck in H. jurin. 
the paſſage, which by its rattling I thought very looſe, I ordered . 398. p. 262. 
what I thought proper and left him. Next morning they told me, 4. S727. 


that half an hour after J was gone he had coughed up what they 
ſhewed me on a ſheet of paper. Upon putting it into water I found 


it to be a poly pus; and, as I think, a very remarkable one. I have Fig. 7+ 


lent you an exact draught. of it by a painter. I could find by my 
blow-pipe that it was hollow; but its being torn off, with ſuch vio- 
lence has made ſo many holes in it, that it cannot be blown up. You 
vill, I believe, conclude that it lin'd the bronchia, that the air had 


1 Contin. vii. fol. m. 77. * The copy I looked into, printed at Venice 1505, 
calls him Ancilifius : and perhaps it ſhould be Antyllus. 1 Operat. chirurg. Kli. 
P. 477. = De voc. org. i. 20. Chirurg. effic. ii. 40. o Com. in 
Hippocr, de diæt. in acut. iv: 35. ? Sec Garengeot oper it. chirurg, Xxxi p. 489. 
Cauengeot ibid. xxxii. p. 498» Hiſt. phyſ. I. p. 2006. P. 207. 


a paſſage 
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a paſſage through it, and that a violent fit of coughing having ſe. 

rated the adhæſion brought on that violent flux of blood, & 

He had been tormented with a cough for more than ſix months and 

was a gouty man; but after this came away, ſo large an ulcer he. 

ing made, he had all the ſucceſſive ſymptoms of a fatal conſump. 

tion; as cough, ſpitting, hectic, colliquative ſweats, diarrhoea, and 

| in a month died. 

A Polypus re. II. 2, XT. Tulpius, in Book II. Obſ. 7. preſents us with the ca{: 


Jenbling * the of a man who, with a large effuſion of blood, threy 
3 up by coughing two branches of the pulmonary vein ſix inches long, 


vein coug bel with their ſeveral ramifications, freed from the trachæa and ſubſtance 
up by an of the lungs as if diſſected by the moſt accurate anatomiſt. This 
aſthmatic caſe he oblerves to be very extraordinary, and not to be paralleled 


| 5%. Ni dene in the writings of phyſical authors. A little acquaintance with the 


7 ir Hans ſtructure of the lungs ſufficiently evinces the impoſſibility of the fac, 
Sloane Bar. as there ſtated ; wherefore (not doubting the veracity of the author 
#419. 5. 123. I always believed him to be deceived by a polypus of the vein, which 
June . might be cougi'd up in the manner by him deſcribed, 

88 But the following caſe will give another light to this affair. Jul 
the 18th 1730, I was conſulted by Mr. — of Black-Friars, on be- 
half of his brother living in Efſex, who was aſthmatic and cough!'d 
up phlegm refembling worms; to remedy which I directed a lac 
ammoniacum with ſquills; from the uſe of which he expectorated 
more eaſily, but continued ſtill to cough up the fame ſubſtances. 

une 11, 1731. being on the road to London he was ſeized with 
a ſhivering and pleuretie pains; a white tongue, hard and quick 
pulſe, &c. By repeated bleeding his pains decreaſed, but the cough 
remained more violent than uſual. On examining the expectorated 
phlegm (which was tinged with blood) I found it fibrous, and when 
expanded in water exactly reſembling the veſſels in the lungs. Theſe ſub- 
ſtances are as tough as the coats of the veins, and (like them) hollow. 

Mr. has cough'd up more or leſs of them every day for ſeven 

ears; ſometimes perfectly white, and ſometimes tinged with blood: 

Notwithſtanding which he has had no other complaint, has had a good 
appetite and colour, and a greater ſhare of fat than any man would 

Fig. 75. choofe. The ſpecimen here ſhewn was expectorated, when I was 
2 the 16th inftant. It nearly reſembles the firſt draught of 

ulpius, and 1s no more than a viſcid phlegm, ſecreted by the relaxed 

Two preter- Blands of the trachza, and afterwards concreted by the heat of 

natural bony the part. 

Subtances III. 1. AY 10, 1726, I opened the body of a perſon who dy'd 

—_— the foregoing day of a 1 in the right 

By Vr. W. fide of whoſe thorax I found an oſſeous ſubſtance about the fourth of 

ifard ro An inch, ſix inches long, and three broad, extending it ſelf under the 

Dr. Ratty. third, fourth, fifth and ſixth ribs, cloſely and ſtrongly connected to 


1. 395. p. 152. rioſteum of the ribs, and th 5 1a of the 1 inter. 
2 we pe 2 m of the ribs, the tunica propria of the inner _— 


Cap. IV. Concerning the uſe of the Lungs. 

coſtal muſcles, by fibres which ſhort from a ſtrong and thick inter- 
yening membrane that cloſely adhered to its outer ſurface or back, 
and was continued over its inner likewiſe, thereby forming a capſula 
for this preternatural ſubſtance. Its upper edge lay immediately below 
and was contiguous to that part of the ribs where they become carti- 
zginous : the membrane that adher'd to and cover'd it continued thick 
ſome diſtance from it, and gradually grew thinner till it was at length 
loft in the pleura 3 from whence I judged this extraneous body to have 
deen formed between the two lamellæ of that membrane. The lungs 


o ſtrongly adhered to irs inſide that upon ſeparating them part ſtuck 


to it : upon cutting into which I obſerved all the cells ſtuffed with a 
thin but ſome what digeſted pus. Upon farther enquiry I found on 
the ſame ſide towards the back another ſubſtance, but perfectly bone, 
nyeſted as the former with a ſtrong and thick membrane, and by 
the fibres which ſhot from it tied to the body of the vertebræ and 
the fourth, fifth, ſixth and ſeventh ribs, and intercoſtal muſcles. 
Its back or out ſide was convex, anſwering to the concave ſurface of 
the ribs which had made indentations on that part of it where t 

prefs'd: its inſide was concave as the ribs; the right lobe of the 
hngs ſtrongly adhered to it, part of which for that reaſon remained 
ftieking to it after ſeparation : its length was about ſeven inches, its 


dradth about three from edge to edge, its thickneſs in ſome parts a 


third, in others a fourth of an inch. It had, as the former, a thick 
membrane running from it, which gradually thmning was at length 
ft in the pleura 3 whence I judge this extraneous ſubſtance to have 
been formed as the forementione tl. | 
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ll, 2. H E was troubled for ſome years with a ſhort cough, which A further ac- 
latterly was accompanied with a difficulty of breathing t of the 


ud great labour in inſpiration, and ſome time after with a weight /* 


ind pain on the right ſide; which ſymptoms encreaſing more and 
more brought on the peripneumonia of which he died in a few an 
The riſe and ſucceſſion of theſe different ſymptoms proceed naturally 


from the formation and growth of the præternatural bodies above 
deſetibed. | 


me caſe. B 
Dr. W. Rutty. 


IV, © Ape E matter in queſtion is, whether the lungs cool and Concerning 
condenſe the blood, according to the antients, or whether % «/e 2 7he 


ity mix, attenuate, and of conſequence expand it, according to 3 


Dr. Pitcairn. 


. By Dr. 
icholls. 
n. 410. þ.163. 


M. Helvetius, in a treatiſe he has lately written to ſupport the 72 C. 


opinion of the antients, brings ſeveral arguments to confute the ſy- 1729. 


tem of Dr. Pitcairn: the moſt conſiderable whereof, and which in- 
ded he makes his argumentum crucis, is, that the right auricle and 
ventncle being conſiderably larger than the left auricle and ventricle, 
and the pulmonary artery having a larger capacity than the pulmo- 
nary vein, the blood muſt neceflarily occupy a greater ſpace before 
Gan after its paſſage thro” the lungs z and becauſe the difference in the 

capacity 
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Ai of theſe veſſels cannot be ballanced by any increaſe of the 
but muſt be condenſed in its paſſage. through the lungs. And thi, 


as to the auricles and pulmonary veſſels, but falſe as to the ventricles 


nary veſſels could not be deſigned on account of the blood's being 
- condenſed in its paſſage through the lungs ; becauſe, if fo, the right 


gnmary artery as 228 to 188. In the mean time he recommends th: 
fame enquiry, to other anatomiſts, as doubting whether the fact“ 


other parts of the animal economy, I doubt not but it will be agree 


Concerning the uſe of the Lungs, Paxr Ill 


velocity, he concludes that the blood is not attenuated and expanded, 


SS OY FY 


he conceives is done by the air, which being relatively cold, and { 
intimately applied to the blood in the action of inſpiration, muſt cod 
and condenſe it. | a 364 | 
That the blood is cooled by the action of - inſpiration is a matter of 
which I believe few, phyſicians can doubt, when they conſider that in 
inflammations of the lungs nothing is more earneſtly deſired than the 
breathing cool and freſh air, nor does any thing more evident) 
conduce to the cure of all inflammatory diſpoſitions. But if we con- 
ſider the ſtate of the blood at its return to the heart, and how careful 
nature has been not to uſe this blood for the nouriſhment of the 
lungs before it has paſſed through the pulmonary vein and artery 
(though it would have been as effectually cooled in the bronchial ar. 
teries as in the pulmonary veſſels) we are naturally led to believe that 
it has ſome other quality beſides its heat which renders it improper for 
nouriſhment, and which muſt therefore be deſtroyed by the action of 
the lungs. For this reaſon, and from conſidering the ſtructure of 
the parts ſubſeryient to breathing, it ſeems evident that the blood. iz 
mixed, attenuated, and conſequently re-expanded in the action of ex. 
ſpiration. I ſhall, now conſider whether the action of inſpiration ſo fu 
over-balances that of exſpiration, as to condenſe the blood into a le 
bulk than it had before its paſſage through the lungs. 
.. The accurate Santorini of Venice 4, has carefully examined the 
fact as ſtated by Helvetius; and finding, it true in that one ſubjed 


© 


he proceeds to prove that this difference in the capacity of the pulmo- 


ventricle ought to have been larger than the left ventricle, and ie 
pulmonary artery ought not only to have been larger than the pul. 
monary veins, but allo larger than, or at leaſt equal to, the two vent 
cave; whereas in his ſubje& the two venæ cavæ were to the pulms 
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conſtantly fo in healthy ſubjects. As ſuch an enquiry may be of cor 
ſequence, not only in ſettling the point in queſtion but in explaining 


able to the ſociety ; and the rather, becauſe, the ſubjects from whici 
I have taken the OATS are here produced before the ſo- 
ciety, and ſubmitted to a re-examination if deſired. 
The meaſure I uſed is the 113th part of an inch. I have taken tht 
triple of the diameter for the periphery, and computed the area by 
multiplying the neareſt whole number to 2 of the diameter into ttt 
wy + Obſerv. ch. 8. 5. 3. | 
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periphery. Though this method is not geometrically exact, yet as 


my deſign was only to find nearly the relative contents of the ſeveral 


veſſels, I chole it to avoid embaraſſing the ſums with fractions, 


The firſt heart is of an adult in which 
The Diam. Per. & Areas are 


Of the Vena cava deſcendens 79 237 4740 
Pulmonary artery 115 345 10005 
Superior left pulm. vein 69 207 33519 
Inlkrior left pulm. vein 73 219 3942 
Superior right pulm. vein 49 147 1764 12477 
Middle right pulm. vein 40 120 1200 
Inferior right pulm. vein 67 2062 
Aorta 110 330 8910 


The aſcending cava being tied above the diaphragm, could not be 
meaſured in this ſubject. 

As Helvetius does not mention the diſeaſe of which his ſubject 
died, I cannot ſay how proper it was for the purpoſe; but it is evi- 
dent his obſervation does not tally with the calculations made from 
this firſt heart; where the pulmonary artery is to the ſum of all the 
pulmonary veins as 10005 to 12477, And yet this ſubject (beſides 
a cancerated ovary, and a putrefaction of the right kidney from the 
ureter's being compreſſed) had the lungs full of ſmall tubercles, and 
the glands lying between the great diviſions of the trachæa almoſt 
petrified atheromatous concretions : by all which it is highly 
probable that the paſſage of the blood through the lungs was 
very much impeded, and of conſequence the pulmonary artery much 
dilated beyond its natural capacity. And this I am the rather induced 
to believe from examining the ſecond heart, which is of a child 
near twelve months old. As to its death, I can ſay nothing more 
than that its lungs appeared perfectly ſound and of a pale clear co- 
lour 3 and therefore the more proper for an examination of this kind, 


In this ſecond heart the Diam. Per. & Areas are, 
Of the Aorta above the coronaries 43 129 1419 
Pulmonary artery 43 129 1419 


Superior left pulm. vein 29 87 
Inferior left pulm. vein 
Superior right pulm. vein 26 78 507 2088 
Middle right pulm. vein 17 61 204 
Inferior right pulm. vein 32 96 768 
We may here obſerve that the aorta, after giving off the coronary 
veſſels, is equal to the pulmonary artery. As to the proportion be- 
tween the pulmonary artery and veins, the artery in this ſubject is to 
the ſum of all the veins here meaſured as 1419 to 2088, and yet the 
lower left pulmonary vein is here omitted, being tied too cloſe to be 
meaſured. But if we ſuppoſe the inferior left pulmonary vein to be 
0 the ſuperior left pulmonary vein in the ſame proportion as in the 
Voz. VI. Pax III. B b firſt 
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Of the Diaphragm. Parr III. 
firſt heart, we ſhall then find its diameter nearly 31, and its area at 
leaſt 7500, which will make the pulmonary artery in this heart; to the 
ſum of all the pulmonary veins as 1419 to 2788 ; and in that caſe, 
the left pulmonary veins will be to the right pulmonary veins but as 
1309 to 1479. 

The 3d heart is of an abortive of about five months: from is 


appearance I judged it ſuffocated by too much blood. 
In this ſubject the Diam. Per. Areas are, 


Of the Vena cava defcendens 14 42 197 5 62 
Vena cava aſcendens vs 72 414 9 
Aorta above the coronaries 16 48 192 
Pulmonary artery 20 60 300 
Canalis arterioſus 12 26 20 
Right pulmonary artery Is 33 0907 oo 
© Left pulmonary artery 11 33 9979 
Superior left pulm. vein ws "235 
Inferior left pulm. vein. 9. 27 54062 
Superior right pulm. vein 2 94 


Middle right pulm. vein 11 33 999 
The inferior right pulmonary vein is here cut too cloſe and other. 
ways injured, ſo that its area cannot be meaſured. Nevertheleſs we 
find the remaining pulmonary veins to the pulmonary branches of 
Cary artery as 294 to 198. 

e may here obſerve a remarkable difference between the capa- 
cities of the two venæ cavæ taken together, and the pulmonary ar- 
ery the WO cavæ being more than double the pulmonary artery, 
and the pulmonary artery ſtill one third larger than the aorta, As 
this difference could not ariſe in this caſe from the blood's being 
condenſed by the inſpired air, it feems to prove that had the fact 
been conſtantly true as ſtated by Helvetius, it had nevertheleſs been 
an inſufficient demonſtration of his ſyſtem. 
Vs. be He ita pridem vehementi circa diaphragma motu cot- 

reptus ſum; adeo quidem ut adſtantes non parum tur- 
barentur. Cum morbi illius nomen exquirerem, medicus cordis eſſe 
palpitationem reſpondit. Ego illum falli cenſebam; licet enim, 
durante motu, pulſum arteriæ ſæpius manu explorarem, nullam pul- 
ſus accelerationem percepi. Vehemens ille motus per intervalla re- 
crudeſcens tres circiter dies duravit; quo tempore ſtomachus mihi & 
inteſtina in officio motuque ceſſabant; mortemque præ foribus eſſe 
certiſſime credebam. Ego vero obſtructionem in diaphragmate hz- 
rere judicabam, non minorem nummo imperiali. 


V. 2. T autem de hac affectione omnem mihi dubitationem ex- 
| imerem, diaphragma ovis anniculæ ad me deferendum 
curavi, partemque illius in minuta fruſtula conſectam ope microſcopi 


ua potui diligentia conſideravi; comperique illud ex parte compo- 
tum eſſe ex tenuiſſimis fibrillis; quæ ſine microſcopio conſpectæ 
| * ö Jatum 


moris copia quam inſpirando ex acre inferimus in pulmones, 


Crar. IV. Of the Diaphragm. 
latum circiter capillum inter ſe diſtabant, Cum deinde diverſa fruſta 
diverſis microſcopiis applicuiſſem & viſu diligenter examinaſſem, pro 
certo ſtatui fibrillas illas ex partibus exoriri carnoſis quz diaphrag- 
mati circa coſtas intexuntur, eaſque vice tendinum illi inſervire. 
Tendines iſti, fic mihi dicti, non ſunt per totum diaphragma æque 
kbi vicinĩi: quin alii aliis, quamvis ſibi vicinis, ſunt aliquanto craſ- 
fores, Cum autem & fibrillas modo dictas & membranam inter fi- 
brillas exporrectam rite conſideraſſem, animadverti diaphragma, quan- 
tum ad maximam ſui partem, ex fibrillis iſtis & membrana fibrillis 
inter jecta compoſitum eſſe: $i modo vaſorum ſanguineorum & copioſi 
adipis, quæ diaphragmati magna copia inſident, rationem non habe- 
amus. Membrana vero inter tendines interjecta tot rugulis exiguiſve 
plicis ſcatebat ut pene obſtupeſcerem : iſtas autem rugas ſive plicas ad 
nunc uſum naturaliter deſtinatas eſſe credebam ut diaphragma per 
actis inſpirationem extenſum rurſus contraherent; eaque ratione opem 
ſam conferrent ad acrem, qui pulmones per inſpirationem impleve- 
rat, inde expellendum. - Ut diaphragmatis contexturam oculis ſpec- 
tandurm exponerem exiguam ejus portionem delineari curavi. In 
icone 76, BG, CF, & DE tres ſunt tendines ea magnitudine expreſſi 
quam microſcopium oculis exhibebat. Ut autem de vera iconis 
magnitudine judicari poſſit, delineatorem ut veram fruſtuli delineati 
magnitudinem digito indicaret rogavi; qui mox ſpatium inter X Z 
in icone 77 commonſtravit. Adhæc membranam modo dictam per- 
multis iiſque exiguiſſimis foraminibus pertuſam eſſe obſervavi, quæ 
ab abdomine patebant in pectus, & a pectore viciſſim in abdomen. 
Cum autem fieri non poſſe hactenus judicaverim ut humor quiſpiam 
er pectore delabatur in abdomen, vel ex abdomine ſubvehatur in 
peclus, nunc ſatius mihi videtur judicium ſuper ea re meum ſuſ- 
pendere; forte etiam pulmonibus noſtris vaſcula inſunt incomprehen- 
libilis exilitatis: quippe ſi cogitemus quantum humoris ex pulmo- 
nibus noſtris per exſpirationem educatur in acrem, pre "_ hu- 
acile in 
ſententiam illam propendebimus. Sed & hoc non ſemel obſervavi 
quod fibril las illas quas tend ines appello vaſa quædam perrepant itinere 
ranſverſo. In alio ejuſdem diaphragmatis fruſtulo, quod microſcopio 
applicatum ſervabam, clare intueri licebat ſtructuram exortumque 
membranularum quas inter fibrillas ſive tendines interjacere dixi. 
Membranulas illas permagno plicarum numero inſtructas videmus : 
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Fig. 76. 


Fig. 77. 


que omnia in ĩcone 755 exhibentur ad LK. Fibrillæ vero deſig- Hg 78. 


vantur per LMNOP Q: hic autem majores ſunt quam uſpiam mihi 


occurrerint. Præterea membranam illam ex qua diaphragma max- 


imam partem conſtare dixi, quamvis tam tenuem, a ſe divelli, & ex- 
iguam avulſæ partis portionem on microſcopii in icone 79 expri- 
mendam curavi. Quod eo conſilio fect ut laceros tendines atque 
membranulas, quantum ars imitari naturam poterat, oculis ſubji- 
cerem. Ergo hic per RSTV Lr indicatur tendinis * 

2 ubt 


Fig. 79. 
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ubi & exiliſſimæ exhibentur fibrillæ ex quibus contexta eſt: per VT & 
WX portio deſignatur tendinis quieſcentis. Iſtud vero neque explicari 
neque ſatis comprehendi poteſt, quam incredibilis fibrillarum, vaſculo- 
rum, & particularum numerus hic inter fe conglomeretur; & ad te. 
nuiſſimæ membranæ, diaphragmatis inquam, formationem concur. 
rat, Sic autem ſtatuo, quoties validius inſpiramus omnes illas plicas 
ſive ſinuoſas corrugationes in diaphragmate evaneſcere atque com- 
planari : quoties autem exſpiramus diaphragma rurſus in plicas ru. 


gaſve contrahi. Dum — tantam adipis copiam in diaphragmate 


gigni & congregari videmus; prætereaque cogitamus ſubſtantiam 
illius per adipem illum fic utrimque poſſe craſſeſcere ut in tumorem 
extuberet; facile intelligemus illius expanſionem atque contractionem 
ea ratione poſſe impediri atque pigreſcere, atque hinc ſpirandi diffi- 
cultatem conſequi : ob quam rationem homines obeſos præ aliis an- 
helos eſſe judicamus. Modico autem adipe diaphragma perfundi 
oblinique neceſſarium ſtatuimus: cum enim ſingulis horis nongenties 
expandatur, nongenties contrahatur, motus illos per adipem magnopere 
adjuvart cenſemus. Cæterum frequentiori indagatione explorare cona- 
tus ſum qua ratione carneæ diaphragmatis partes, quas coſt is vicinas 
eſſe dixi, tranſſiſſent in membranam ; five qua ratione membrana 
diaphragmatis ex illis eſſet exorta. Verum licet indagationem illam 
crebro repeterem ipſe miht ſatisfacere non potui. Jam & dubitatio 
me ſubierat an tendines vaſculis ſint inſtructi: & licet microſcopio 
meo vix tantum tribuere auderem tamen tertio poſt die indagationem 
iteravi & tendines tranſverſe diſſecui: indagationem meam illuc di- 
rigens ut etiam in membrana diaphragmatis quam rugoſam eſſe dixi 
ſanguinea vaſa requirerem. Tandem igitur ſucceſſit ut ſanguinea vaſa 
fecundum longitudinem tendinum protendi, imo octonos denoſque in- 
vicem adjacere viderem. Inde ad membranam quæ tendines quaſi 
cir cumveſtit oculos converti; in eaque tam ingentem obſervavi nu- 
merum exiliſſimorum vaſculorum ut admiratione defixus hærerem. 
Complura iſtorum vaſculorum velut areolis inclufa jacebant ; quæ 
tendinum tranſverſe perſectorum vaſcula eſſe cenſebam. Ut autem ho- 
rum omnium teſtem haberem ocularem, microſcopium cui dictas dia- 
phragmatis particulas applicaveram chirurgo meo tradidi; qui did 
mea cum 1s que videbat adamuſſim convenire reſpondit. 

Hac tamen obſervatione non contentus compar avi diaphragma bo- 
villum; ex quo circa partes illius carneas, quas coſtis adjaeere dixi, 
fruſtum circiter palmarium excidi: comperique diaphragma bovil- 
lum circiter quadruplo craffius eſſe ovillo; & hanc craſſitudinem 
maxima ex parte illius adipi acceptam eſſe referendam. Exinde ex 
illa diaphragmatis portione lamellam quam potui tenuiſſimam abſcidi; 
quoties enim paulo craſſiorem exſcindebam perſecabam adipem qui 
verſus medium dia phragmatis protenditur; puta, ubi diaphragma 
ſatis eſt craſſum neque adipis expers. Diaphragma vero utrimque, 
i. e. ſuperius atque inferius, quatuor diſt inctis conſtat membranis 

6 * | * earumque 
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& arumque tendinibus, qui membranis velut incluſi deliteſcunt. Iſto- 
i rum autem tendinum ingens multitudo non poterat mihi non admira- 
- KB tionem parere: neque ſatis credibile videbatur in corpore, cujus ſtruc- 
a tura functione ſque tam parum ſunt cognitæ, tales tamque multiplices 
. partes includi. Ut diaphragmatis bovilli ſtructuram oculis expone- 
18 rem partem illius ad AB CD in icone 80 exprimendam curavi, Fig. 8. 
1- ubi primo quatuor exhibentur partes diſtinctorum tendinum, qui 


|- magno numero invicem adjacent & ſupra in diaphragmate ovillo 
e etam ſunt exhibiti. Verum per integrum bovis diaphragma iſti- 
n uſmodi diffunduntur exiguiſſimi tendines. Et hos una cum membranis 
n geceſſe eſt in rite conſtituto corpore ſine ulla intermiſſione alternatim 
mn extendi atque contrahi. Tenuiſſimas illas fibrillas, uti & membrana- 
I- rum rugulas plicaſve, per crebram indagationem etiam ex voto meo 
* deprehendi in diaphragmate ovillo; nec ipſe tantum fæpius cum vo- 
di luptate confideravi ſed & alits conſiderandas exhibui. Cæterum ten- 
2 dines illos & tenuiſſimas particulas tranſverſe perſecul; inquirere 
re volens num forte ſint pervie & cavitatibus præditæ. Quando in- 
a- credibilis exilitatis vaſcula tanto numero in oculos meos incurrerunt 
as ut qui ipſe non viderit vix mihi fit habiturus fidem. Tum & in- 
"a gentem percepi numerum exiguiſſimorum vaſculorum quz tranſverſo 
m daphragma itinere permeabant; & quantum ego quidem ſentiebam, 
10 al hoc officium a natura deſtmantur ut adipem per omnes diaphrag- 
io matis partes circumferant, & ipſi dia phragmati continuum alimentum 


m ſubminiſtrent. Superius modo dixi adipem in diaphragmate inclu- 
li- ſum latere; & utrimque ſuper adipem quatuor exporrigi membranas 
xb WH inter ſe omnino diſt inctas. Addo membranas iſtas tam arcte ſibi conjunctas 
iſs Wl eſe ut ſimplex eſſe membrana videatur. Jam vero alteri microſcopio,quod 
paulo minus quam microſcopia modo dicta magnitudinem objectorum 
augebat, 22 diaphragmatis mediocris craſſitudinis admoveram. 
Quod eo ſpectabat ut demonſtrarem 2 ratione membranæ partes 
daphragmatis adipoſas, ſive ipſum diaphragmatis adipem, utrimque 
eircumdent ; adeo ut adeps in membranis illis includi videatur. Id au- 
trm in icone 81 indicatur per EFGHIK LM, ubi per EF GH, 
tem per IK LM, duz iſtz quadruplices deſignantur membranz ; in 
GH vero, & IK, adeps ſæpe jam dictus includitur. Cum deinde te- 
nuiſimam diaphragmatis portionem in orbes conſcindere conarer, 
Caphragma in duas partes five lamellas ſeceſſit; unde ſuſpicatus fur 
Caphragma fic a natura comparatum eſſe ut adeps eo facilius per 
ejus ſubſtantiam diſtribuatur. In icone 80, ubi membranæ tranſverſe 
ſectæ exhibentur, quædam exiguæ apparent corrugationes quas in 
is plerumque percepi. Poſtea comperi membranulas in quibus adeps 
coeundo producitur exiliſſimis vaſculis annexas eſſe; quæ tamen vaſ- 
cula per contiguarum partium exſiccationem in diaphragmate jam dicto 
erant diſrupta. Hanc ego membranularum & vaſculorum connexio- 
nem neceſſariam exiſtimo, ne diaphragma quoties extenditur omnino 
complanetur, ſed in cavitatem pene globoſam ſeſe expandat. Forte 
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complures diaphragma ſentient eſſe membranam apprime craſſam; 
cum tamen ſit membrana perexilis. Ut igitur hunc illis errorem ex. 


Fig. 82. 


imam fruſtulum diaphragmatis bovilli ſicut ſe nudis oculis offert de. 
lineandum curavi: iſtud tamen verum eſt, diaphragma pro tenuitate 
ſua eſſe oppido robuſtum, quod multitudini exiliſſimorum tendinum 
tribuendum eſſe ſtatuo. Per NOPQ in icone 82 fruſtulum deſig. 
natur diaphragmatis bovilli: ubi per fibrillam N O unum latus, five 


dimidia ejus craſſitudo indicatur; per P Q altera craſſitudinis illiu 
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medietas exprimitur. 3 inter OP & NQ intercluſum ef 
adipe five partibus adipolis eſt obſitum: niſi quod inter NQ non 
nihil carnis interjaceat, pertinens ad carnem coſtis adjacentem. 

Igitur medicos errare cogito dum palpitationem quam in pectori 
regione quandoque percipimus cordis palpitationem appellant, Certe 

illam ex mala diaphragmatis affectione oriri cenſeo; ſive in cauſi 
fir alimenti defectus, ſive vaſorum quæ diaphragma magno numerg 
pervagantur obſtipatio. Talis enim obſtipatio in ante-dictis tendiniby 
facile convulſivos motus excitare poteſt. 
V. 3. M ab hinc annis pro certo habui quod diaphragm 
totum abdomen continue moveat, quo motu cibi in 
vent riculo & inteſtinis conteruntur & in materiam tam fluidam te- 
digantur ut intret parvula illa vaſcula ſanguinea quæ multa in in. 
teſtinorum cavitatibus ſita ſunt: non autem per oſcula illorum vaſcu- 
lorum, ut quidam hominibus per ſuadere conati ſunt, ſed me judic: 
per tenues tunicas illorum parviſſimorum vaſculorum ſanguineorum, 
Si jam ponamus arteriam in corpore bene conſtituto intra hore unius 
ſpatium ter millies & ſexcenties pulſare, quatuorque pulſus fieri in una 
refpiratione, computabimus nongentas reſpirationes ſpatio unius horæ, 
ac toties fiet preſſio ventriculi & inteſtinorum, quam voco ſubactio- 
nem in ventriculo & inteſt inis contentorum. 

Duos abhinc menſes varias lentas palpitationes per diaphragma ſenſi: 
-quare cogitabam de tuba quadam vitrea, a me inventa, ad ſpiritum 
cujuſdam liquoris in pectus ducendum, ut experimentum facerem 
num inſolitus ille diaphragmatis motus, quem cordis palpitationem 
vocant, ſedari poſſet. Implevi ergo meam tubam ad altirudinem 
trium tranſverſorum digitorum ſpiritu vini, in quo jam diu hæc ao. 
mata fuerant infuſa, nempe nuces moſchatæ, macis, & parum gary0- 
phillorum, ſed cinnamomi multum, ut & croci, & inſpiravi actem 
tranſeuntem per hunc ſpiritum vini, & quidem non modeſte ſed fortite! 
acrem in pulmonem impuli, quo diaphragma, quod fortis membtam 
eſt, valde extendebam, experiendi gratia num palpitationem vel inor: 
dinatum illius motum hoc facto componere poſſem; quod illo tempor! 
bene ſucceſſit: ſed poſtea quidem evenit ut experimentum hoc, quam: 
vis acrem tam fortiter in pectus inducerem ut preſſus aer cum cull 
ex gutture erumperet, expectationem meam eluſerit. 


> CHAP, 


Char. V. A preternatural perforation in the Stomach. 191 


CHAP. V. 
AFFECTIONS of the ABDOMEN, 


LI Skidmore had complained for three or four years laſt paſt of a 4 prerer- 
violent pain in his ſtomach and bowels, never being able to reſt natura! per/v- 

y his bed at night till he had vomited up the greateſt part of what n in te 
he had eat or drank the day before. He would often compare his pain 8 
to a great weight lying upon the region of the ſtomach, which he 3 M4. Chr. 
in ſome meaſure alleviated by preſſing hard with his hand upon the Rawlinſon. 

t. When he turned himſelf in bed from one ſide to the other, he 2,400 5. 36t. 
told me he could plainly perceive ſome fluid fall down with noiſe to |: * 
the lower ſide 3 which fluid he believed to be the occaſion of all his * 
miſery, and often earneſtly preſs'd that the _— would cut him 
open (as he expreſſed it) and let it out. He had no apparent tumour 
upon the part, nor was his belly more diſtended than uſual. He had 
had the advice of ſeveral able phyſicians before he came into the hoſ- 
pital, but all without the leaſt amendment to his diſeaſe. When he 
died we were deſired to open him and try if we could find. out the 
cuſe of his complaints. As ſoon as we had penetrated the perito- 
num there flowed out a whitiſh liquor, not much unlike to whey, 
only a little more thick and fæculent; nor did it emit ſo noiſom a 
ſmell as might be expected from its long reſidence in that place. We 
judged there were above four quarts of this liquor in the cavity of 
the abdomen. The ſtomach we found perforated in its upper part, 
about the middle ſpace betwixt the two orifices, wide enough to ad- 
mit the end of one's finger. We cut it open length-ways and found 
it pretty full of a thick glutinous matter inclining to yellow; and to 
is inner coat on the lower fide there firmly adher'd the ſtone of a 
prune, or ſome ſuch fruit; its inſide near the præternatural perfora- 
tion was gangren'd for two or three inches; and on the other fide of 
the perforation there was an ulcer near the ſame bigneſs. The whole 
ſtomach was a great deal thicker than uſual; but that part next the 
pylorus was above four times thicker than in a natural ſtate. It ad- 
ber d cloſely to all the parts about it; and to the panereas twas ſo 


- 


| firmly ty'd down that it could not be ſeparated without tearing. 


The ſpleen did not exceed a quarter of an ounce in weight. The 
pancreas was ſchirrous, tho' pretty near its natural ſize. In the liver 
and kidneys there was no apparent defect; nor had the parts in the 
thorax ſuffered any viſible alteration, except that the lungs adher'd 
more firmly to the pleura than uſual. The inteſtines and all the 
viſcera contained in the abdomen were whiter than uſual, by being ſo 
long — in the abovementioned liquor, 


II. 2. A 
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Two caſes of I. 2. A young negro man returning home about noon went into 
wounds in the his houſe, where ſeeing ſome ripe plantains he eat of them 
rg of * ed. heartily ; his father in law, about fixty years of age, coming home 
Mr James ſoon after, and finding the young fellow had eat up his fruit, pulled 
Field te Mr, out his knife and gave him a deſperate wound in the upper region of 
J Douglas. the belly, a vaſt gaſh being made in the ſtomach, inſomuch that the 
1 5.78. plantains which he had eaten burſt out through the wound. The 
e old man immediately fled for it, and the young fellow's companion 
hearing what was done purſued him : perceiving them get 2 — of 
him, and ſuſpeCting their deſign was to kill him, he pull'd out the 
ſame knife with which he had ſtabbed the other, and gave himſelf , 
deſperate wound alſo in the upper region of the belly, his ſtomach 
being likewiſe ſeen 3 only with this difference, that this laſt wound 
was tranſverſe or from left to right, the vim eee up and down; 
the old fellow was carried home and laid in the ſame houſe where the 
other lay. This happened about noon, and Mr. Forreſt the ſurge 

came not to dreſs them till between four and five; he ſtitch'd 
both their ſtomachs entirely, and their bellies too except only a ſmall 
hole for ſuppuration ; a fever ſeized each of them and held them abou 
a fortnight, the wounds were brought to a good digeſtion, and n 
about a month's time the young fellow went abroad, but the old 
man who was in moſt danger lay ſomething. longer; however, they 
were both perfectly cured, and have been very well ever ſince, tho 

it is above fifteen years ago. 

Mn impoſtbu- I. 3. I had a patient about ſeven years ago, who had a Jarge kts 
mation in the  . mour on the upper part of her belly; it was hard and pain- 
fomach cured. tul, but did not alter the natural colour of the skin, and had bet 
— ir in three months a coming. I applied a warm gum plaiſter to it, which 
/ame. n. 371. ina fortnight's time brought it to ſuppuration. I then applicd 1 
9. 80. Apr. Sc. cauſtic about the bigneſs of a ſhilling z3 when the eſchar fell off, ſeeing 
1722, a ſolid kind of ſubſtance appear in the orifice, I laid hold of it with 
my forceps and pulled it gently towards me, upon which there thruſt 
forcibly out ſuch 'a quantity of it as almoſt filled my hand ; 6 
dreſt it. Next dreſſing the ſame ſubſtance appear'd again, which o 
her ſtraining forced out near twice as much as before. I was at 1 
reat loſs to determine what this was, but at laſt concluded it to be 
the omentum itſelf, in which opinion I was confirm'd by ſome other 
ſurgeons to whom I ſhew'd ic. I was ſtill in doubt whether or 10 
the ſtomach were concerned in this caſe till the next removal of the 
dreſſings, at which there ſpurted out in a full ftream above half: 
pint of ale, which ſhe had drunk a little while before. I now concluded 
che caſe mortal; however I ordered her to keep her bed, to lie con- 
ſtantly upon her back, and feed on things of eaſy digeſtion, The 
greateſt part of what ſhe eat or drank came thro? the ulcer for eight o 
ten days, ſo that I had no hopes of her; yet contrary to my expects 


tion ſhe was perfectly cured in about ſix weeks, and is now living and 


in good health. 


. 
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II. A1 of mine having died lately of an impoſtumation in 4 extraor- 
his liver, I open'd him and out of the loweſt and thin- oy pe 

neſt lobes took ſix quarts of purulent, thick, moſt intolerably fœtid, % f * 

reddiſh-brown matter; and ſo acid that as ſoon as it was expoſed to Or. T. Sher 

the open air it fermented exceedingly. The patient had drained off 4 Sir H. 

the thinner part by violent vomiting and purging to thirty or forty Sloane Bar. 

times a day, during the laſt week of his life; which was cauſed by 3 

the matter's being thrown into the duodenum through the ductus 1531. 

cholidochus communis, and there by its ſharpneſs — the 

inteſt ines. All the upper part of the liver to about an inch below 

the gall-bladder was ſound. The tumour had ſo compreſſed the right 

kidney that it was leſs than the glandula renalis. 


Il. V IR quidam G. Deppe annorum xxxiv. caſtra ſecutus, anno Pr? of the 
MDCCVI. in prælio prope Ramellies commiſſo, ab in- N * 

flicto in ſiniſtro hypochondrio vulnere, per hos xiv annos magnam — for 5 
portionem inteſtini coli, ictu hoc ſecti atque inverſi, ſpithamæ mag- fourteen pearie 
nitudine e corpore prominentem gerit, Inteſtinum hoc, vulnere in By Dr. 
illud etiam penetrante, interiorem ſuperficiem ad exteriora vertit, & "rap 
ita in medio cohærens duas portiones efformat, quarum altera verſus Sep. 8. 
ſuperiora extenſa orificium monſtrat, quod ad inteſt ina tenuia ſpectat, 1720. 
& fæces alvinas educit ; altera vero portio ad inferiora propendens 
orificium ad rectum apertum habet, ita ut clyſterem per idem in- 
ectum reddat per anum. In interiori ſuperficie nunc ad extra ver- 
gente glandulz apparent copioſiſſimæ, albi ac cinerei coloris, ver- 
rucarum inſtar eminentes & jucundiſſimum ſpectaculum exhibentes, 
quz inclementius tactæ ſanguinem fundunt. Inteſtinum ita promi- 
nens nunquam totum regreditur intra abdomen, ventriculo tamen 
vacuo quodammodo regreditur, ſed cibo aſſumpto longius protru- 
ditur, imprimis ſpiritu retento. Utitur vir ille aqua gelidiſſima, 
imo glacie ac nive permiſta, ad abſtergendas ſordes, ſine ullo incom- 
mod1 ſenſu; fert etiam inteſtinum aerem frigidiſſimum, a quo tamen 
intra ſe retrahitur & indureſcit, ac quodammodo palleſcit. Cibos 
emnis generis perferre poteſt vir iſte; fructus tamen recentes & olera 
ibis reliquis non miſcentur, ſed indigeſta exeunt, quemadmodum & 
juſcula fine ſolidis cibis aſſumpta. 

Fig. 83. A. B. C. D. Inteſtinum colon inverſum, ex vulnere pro- Fig, 83. 
minens, & verſus ſuperiora & inferior a porrectum. 

a. Orificium ſuperius ad inteſtina tenuia patens, per quod exeunt 

alvinæ. | 

b. Orificium inferius, quod ducit ad rectum & clyſterem per idem 
nfuſum per anum reddit. 

c. d. Veſtigia vulneris à chirurgo ampliati; per cujus medium adhuc 
apertum inteſtinum prominet. 
e. Umbilicus. 
f. f. f. Glandulæ copioſiſſimæ. 
8. Regio inguinalis. 
Vol. VI. Pa Rr 11. 
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h. h. Dorſunt- 
i, Coxendix. 
we Regio lumbaris. NN OR 1 1 
; / out ſix years ago her husband gave her a kick on the 
— A belly; and . that time ſhe complained of pain and a 
wha bad s ſwelling about the navel, which gradually encreaſed to near the ſize 
lyrge wnbili- of a man's head, ſeldom giving her any uneaſineſs but by its weight, 
_ J. Ranby and that chiefly when her bandage was off; for ſhe generally wore one, 
El, #. 421. Except when ſome accident brought on a diarrhoea, which was al- 
p. 221. Of. ways attended with cholic pains, particularly in the rupture: to eaſe 
&c.1731. theſe ſhe was adviſed to apply a hot iron to the part, and had there. 
| by ſo often burnt it that there remained on the ſkin ſeveral large 
cicatrices. Three days before her death ſhe was taken with the diar. 
rhcea attended with a flight fever. | 
On opening the bag the cawl firſt preſented, the greateſt 
part whereof adhered to the peritonzum : on removing this the 
{mall guts, to the length of two ells and a half, were contained 
in the bag, together with all the colon, except ſo much of it as is 
below the left kidney ; and the beginning of the colon together with 
the cœcum were attached to the meſentery, in ſuch a manner as to 
be but two inches diſtant, fram the pylorus ; which with about one 
third of the ſtomach, was by this means drawn into the bag. The 
beginning of the duodenum Juſt entered the bag and then returned 
out again; which with a very ſmall portion of the jejunum was the 
ief that remained in the abdomen, | 
A very large V. A _oy aged ten years was killed by a blow on the full ; his 
ſpleen and 1 ſpleen weighed two pounds, and poſſeſſed almoſt all, the left 
* ſide of the abdominal cavity. The bladder diſtended to its greateſt 
15 5 p — capacity would not contain an ounce, 
Jan Ef. 1728. VI. Eterani cujuſdam militis uxor dolore colico & vomitu diu 
13 laboraverat, quibus ſupervenit ventris tumor durus qui 
a monſtrous auctus indies magnam in molem exerevit. Jam evomuntur omni, 
Axe, By Dr. bilis atta, ſincera, tandem & ipſæ fæces alvine : dolor vero perſæpe 
P, la immanis in ſiniſtro præſertim bypochondrio. Fotus, cathartica, eue 
1. 382. p. 60. mata, anodyna, plurima a pharmacopœio adhibentur; incaſſum om- 
March Ec. nia; permanet dolor, increſcit uſque tumor digitorum preſſui haud 
1724 magis cedens quam ft lignum eſſet. Ex hocce tumore plura quali 
| tubera enata ſunt, quorum unum alterumve caput puerile, alia pug- 
num virilem magnitudine æquabant: eminebat autem maximum in 
ſiniſtre hy pochondrio, ubi graviſſimum ſentiebat delorem, ita ut 
ſæpius exclamaret ſe illum tumorem cupere perfoſſum. Inereſcente 
tumore facta eſt va lde dyſpnoica. Tanta tamque atrocia per menſcs 
fere 14 perpeſſa fuerat mulier, cum tandem grata venit mors. 
Nudato cadavere montoſum obſervavimus ventrem; reli vero 
corpus ſumma macie confectum. Secto abdomine in confpettum ſe 
dedit ingens quaſi ſebi maſſa (minus tamen alba) totum ventris ca- 
, vum 
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Canary. V. An omentum of a monſtrous ſize. 


yum adimplens, ita ut nec ventriculus, nec jecur, neque inteſtina ap- 
parerent ulla; adhæſerat enim omentum hoc enorme peritonæo plu- 
ribus in locis, in utroque præſertim hypochondrio, ubi & latior & 
firmior erat cohærentia. Secto autem in modum crucis peritonæo, 
& ab omento ſeparato, conſpeximus illum in pelvim fere detruſum, 
omentum etiam toti jecinoris cavo annexum, ventriculum hac mole 

reſſum, uti & duodenum, colon & jejunum: cum adipoſo renum 
involucro (ſiniſtro præcipue) connexum & quaſi confuſum erat; 
adeo ut colon, altius paulo quam in rectum deſinit, ſebo hocce con- 
creto penitus eſſet involutum; hinc fæcibus præcluſum iter, hinc 
dolores illi ſæviſſimi quibus ante mortem excruciata fuerat mulier: 
neque enim per plures dies ante mortein vel ſua ſponte vel clyſmatibus 
acerrimis irritata alvus fæces ullas dejecerat. His luſtratis ingens ſe- 
paravimus omentum A jecore, ventriculo, ſchirroſo pancreate, in- 
reſtinis, tandem & A meſenterio, & ab interna peritonæi lamina re- 
nibus inſtrata. Splen erat hac maſſa quodam modo demerſus, con- 
tractior & quaſi coriaceus. Pendebat omentum hocce d xvi 4 avoird. 
reliquimus tamen unam ſaltem alteramve libram partibus adhæren- 
tem. Pondus hercle maximum] fi conſideremus ex obeſiore homine 
omentum vix libras pendere tres; majus certe invent antehac nunquam, 
quanquam & ſecui & diſſecta vidi plurima hominum cadavera. Fa- 
teor equidem longe majus a Greg. Horſtio in ſuis obſervat. memoratum 
eſſe, majus etiam in ephemerid. German. ann. x. veruntamen hoc 
quoque noſtrum monſtris annumerari merito poteſt. In extima illius 
parte, nec non in interiore ſubſtantia, plura obſervavi vaſa ſangui- 
nea, e certe maxime dilatata, quorum aliqua penna anſerina ma- 
jora, aliqua vero quaſi in — terminantia. Ex horum 
aneuriſmatum maximo uncias circiter ſex nigricantis ſanguinis extrax1 
cum quibuſdam grumis albtdioribus ; anne adipis — — à venis 
epiploĩcis abſorptæ atque mor bo congelatæ? Ex plurimis lobis con- 
flari mihi videbatur maſſa hæcce ſibi invicem arte hærentibus; ali- 
quos tamen ſeparavi, quorum pauci pomo minori magnitudine æqua- 
les, forma haud abſimiles erant. Media hujus pars, cætera durior, 
cultro haud facile cedebat. 

In iſthoc cadavere ſequentia etiam obſervatu digniora erant. In- 
ferior hepatis pars in ſcirrhum abierat. Ex veſica fellea plures exemi 
calculos, carbonem foſſilem colore referentes, friabiles, aquam inna- 
tantes; his etiam inerant plurimæ particulæ micantes, haud dubre 
ſalinæ. Meſenterii glandulæ ſchirroſæ erant, imo quædam in fub- 
ſtantiam pene lapideam induratæ. Inteſtina tenuia inflammata erant, 
colon cum cœco fere totum gangræna correptum, etiam proceſſus 
ipſe vermicularis. Ren uterque ſanus ſatis: dexter autem duos emit- 
tebat ureteres, ejuſque pelvis etiam duplex erat, & ſepto quodam diviſa 
digitum tranſverſum craſſo, ejuſdem perfecte ſubſtantiæ cum reli- 
quo renis parenchymate. Erant in imo abdomine ſeri ſubcruenti li- 
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the left ovary 
eured. By Dr. 


R. Houſtoun. 
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A dropſy in the left ovary cured. Parr III. 


bræ quaſi duz. Malum hoc immedicabile prorſus videtur, niſi quis 

morbi principiis obſtitiſſet. 

VII. 1 N Auguſt 1701. I was deſired to viſit one Margaret Millar, 
a poor woman of 58 years of age, who lived not far from 


Glaſgow, and Jay bedrid of an uncommon diſeaſe. She inform'd 


me that her midwife having violently pulled away the burthen in her 
laſt lying-in at 45 years old, ſhe was very ſenſibly affected by a pain 
which then ſeiz'd her in the left ſide between the umbilicus and groin, 
and had ſcarce ever been free from it after, it having troubled her 


more or leſs during 13 years together; that for two years paſt ſhe had 


been extremely uneaſy, her belly grew very large, and a difficult 
of breathing increaſed continually upon her; inſomuch that for the] 

ſix months ſhe could ſcarce breathe at all without the utmoſt difficulty, 
That in all that ſpace of time ſhe had ſcarce eat ſo much as would 
nouriſh a ſucking child, having quite loſt her appetite, and that for 


the three laſt months ſhe had been forc'd to lie conſtantly on her 


back, not daring to move at all to one fide or other. This tumour 
drew towards a point, and was grown to ſo. monſtrous a bulk that it 

hole left ſide from the umbilicus to the pubes, and 
ſtretch'd the abdominal muſcles to ſo unequal a degree that I never 
ſaw the like. Her lying ſo long continually on her back having 
grievouſly excoriated her, added much to her ſufferings, which with 
want of reſt and appetite had waſted her to ſkin and bone. I told 
her that in order effectually to relieve her, and remove the cauſe of 
the ſwelling, J muſt lay open a great part of her belly, but feared 
ſhe would not be able to undergo. ſuch an operation: ſhe ſeemed 
not at all frightened but heard me without diſorder, and though 
ſcarce able to ſpeak, urg'd me to perform it. I muſt confeſs I drey 
almoſt all my confidence. from her unexpected reſolution, and with- 


out loſs of time prepared what the place would allow, and with an 


impoſthume lancet laid open about an inch; but finding nothing 


iſſue I enlarged it two inches, and even then nothing came forth but 


- a little thin yellowiſh ſerum; ſo I ventured to lay it open about two 


inches more: I was not a little ſtartled to find only a glutinous ſub- 
{tance ſtop up ſo large an aperture; but my greateſt difficulty was 
to remove it; I try'd my probe, I endeavoured: to do it with my 


fingers, but all in vain ;. it was ſo flippery that it. eluded every touch 


and the ſtrongeſt hold I could take. I wanted, in this place, almoſt 
every thing neceſſary, but bethought myſelf of a very odd inſtru- 
ment, yet as good as the beſt, becauſe it anſwered the end. I took 
a ſtrong fir ſplinter, and having wrapt ſome lint about the end of it, 


I. chruſt ir into the wound, and by turning, and winding it drew. owt 


above two yards length of a ſubſtance thicker than any gelly, or ta- 
ther like glue that's freſh made and hung out to.dry ;. the breadth of 
it was above ten inches; this was followed. by nine full quarts of 
tuch matter as I have met with in ſteatomatous and atheromatous 


3 tumours, 


Crap. V. A dropſy in the left ovary cured. 


tumours, with ſeveral hydatides of various ſizes containing a yellowiſh: 


ſerum, the leaſt of them bigger than an orange, with ſeveral large 
pieces of membranes which ſeemed to be parts of the diſtended ovary. 
Having ſqueezed out all I could, I ftitched up the wound in three 
places almoſt equi-diſtant ; and having no other but Lucatellus's 
balſam, with it I covered a pledget the whole length of the wound, 
and over that laid ſeveral compreſſes dipped in warm French brandy ; 
and becauſe I judged that the parts might have loſt their ſpring by ſo 
vaſt and ſo long a diſtention, I dipt in the ſame brandy a large nap- 
kin four times folded and applied it over all the dreſſings, and with 
2 couple of ſtrong towels, which were alſo dipt, I ſwathed her 
round the body, and then gave her about four ounces of this mixture. 


x Aq. menthæ ib ſs. aq. cinnamomi fort, tþ iſs. ſyr. diacodii 3 vi. m. 


ordering her alſo to take two or three ſpoonfuls of it four times a 
day. The cinnamon-water was drawn off from canary and the beſt 
cinnamon. Next morning I found her in a breathing ſweat, and ſhe 
informed me with great joy that ſhe had not ſlept ſo much nor found 
herſelf ſo well refreſhed at any time for three months paſt. I care- 
fully dreſſed her wound in the ſame manner as above once a day for 
about a week; I kept in the lower part of the wound a ſmall tent, 
which diſcharged ſome ſeroſities at every dreſſing for four or five 
days. But buſineſs calling me elſewhere I inſtructed her daughters 
how to dreſs the wound, and told them what diet I thought moſt 
proper, which was chiefly ſtrong broth made of an old cock, in 
each porringer whereof was one ſpoonful of cinnamon-water; this 
ſhe repeated four times a day and it gave her new life and ſpirits. 
After three weeks abſence I called at her houſe, and finding it ſhuc 
up was a little ſurprized; but had not gone far before I was much 
more ſo, for I found her ſitting wrapt up in blankets, and giving 
directions to ſome labourers who were cutting down her corn, She 
mended a pace, and lived in perfect health from that time till October 
1714. when ſhe died after ten days ſickneſs. 

That this tumour, or rather dropſy of the ovarium, — 
from the midwife's raſhneſs in pulling away the placenta, ſeems plain 
from the woman's account of her delivery and the conſequences of 


F it. The placenta adhering faſt to the uterus, required more art 


to bring it away than the midwife was miſtreſs- of, which induced 
ker to uſe violence; whereby ſhe forced down the fundus uteri and 
overſtrained the ligaments and all that's appended to them, eſpecially 
the ligamentum latum of the left ſide and its ovarium. Hence not 
only the elaſticity of the læſed parts was. impaired, but the ſmall 
lymphatics ruptured, ſo that the extravaſated lympha ruſhing out 
thickened, and not being able to recirculate dilated the injured ova- 
rum, till the parts being exceſſively diſtended, and no longer able to 
relilt the new influx of freſh ſecretions, ruptured alſo, and by degrees 
ucreaſed to a huge and enormous bulk. 
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Two uncommon VIII. HE two following Caſes are extracted from à treatif 


caſes of tu- 
mours of the 
abdomen. By 
Dr. W.Rutty. 
n. 405. p. 562. 
Nov. 1728. 


Uncommon caſes of tumours of the Abdomen. Pax Ill 


publiſhed at Strasburgh in 1728, and mtituled J. Boecler 
M. D. ad exteros medicos epiſtola. The firſt is of a woman of Straſ. 
burgh, of thirty-two years of age, whoſe belly after an immatute 
and haſty labour grew gradually for ten years. During the whole 
time of geſtation-ſhe complained of ſcarcely any other ſymptom than 
the weight and heavineſs of her belly, and now and then of a tenſe pain ¶ the 
and difficulty in reſpiration. Flatuſes were ſometimes diſcharged 3 
the pudenda, and gave her great eaſe. The menſtrua were regular a of 
to time; but as to quantity ſhe did not explain herſelf. In the latte: ¶ fou 
months, towards her death, ſhe grew plainly cachectic: her counte. 
nance was cadaverous ; her breaſt and upper limbs perfectly emaciated; 
her feet œdematous, and the belly much more turgid and prominent 
than before; ſo that at length ſhe breathed with the utmoſt difficulty 
and upon taking any nouriſhment complained of a great ftraitneſs n 
her cheſt. Upon opening the abdomen two days after her death 
ſome water flowed out of a wheyiſh colour; the quantity was ng: 
taken notice of, but upon dividing the uterus, there was a plentiful 
diſcharge of a bloody liquor, together with ſeventy-two mole ei 
different figures and ſolidity, and chiefly of a black colour. On 
only was fixed to the lower part of the right ſide of the uterus, con- 
tiguous to its internal orifice, Theſe ſolid ſubſtances weighed 6 
ounces, and the liquor filled fifteen antient Alſace meaſures; 6 
that the whole weighed 80 pounds apothecaries weight. The ſkin df 
the abdomen was very thin and almoſt tranſparent ; the navel per- 
fectly obliterated ; the fat almoſt entirely conſumed; the muſcles pale 
flaccid, and very thin; and the peritonzum in ſome places fo ſtrong 
attached to the uterus, that it could not without the utmoſt difficuly 
be torn from it. The body of the uterus, which is naturally thick, 
was as thin and tranſparent as the cutis of the abdomen, and of 1 
{urprifmg capacity. The liver appeared pale and ſo- flaccid that it 
might be eaſily rubbed to pieces. The height of the belly from th: 
vertebræ of the loins to the navel meaſured 1 foot; its length fron 
the cartilago enſiformis to the pudenda 23 feet; and its circumferenc: 
at the waiſt 4 feet 2 + inches, tho* the woman was naturally of : 
ſmall ſize and ſtature. | 
The ſecond is of a maid-ſervant in the ſame city, of twenty - hr 
years of age, whoſe belly, from a ſuppreſſion of the menſtrua, gres 
flowly for three years without any other notable diſorder ; till upon 
an accidental fall it encreaſed ſo much in ſix days as to obliterate the 
nave]; and not being capable of a farther diſtenſion, part of the mat. 
ter which cauſed the tumefaction flowed down to the legs, and ſwellec 
them likewiſe; which brought on a difficulty of breathing, a ſmal, 
frequent and uneaſy pulſe, with a total loſsef appetite. But whit 
Wwas more remarkable, the ſyſtole and diaſtole of the heart wer: 
plainly felt under the left clavicle, and the heart was upon — 
no ag ound 
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Char. V. FHydatides found in the Abdomen, 199 
fund thruſt up to that part of the thorax. The 14th day from the 
fall a diarrhoea came on which killed her in a few days. Upon 
making a ſmall inciſion in the right hypochondrium there guſhed 
out from the cavity a liquor in colour, conſiſtence and froth reſem- 
bling well boiled beer which upon enlarging the inciſion was fol- 
lowed by a fœtid purulent matter, with pieces of the putrified caul ; 
the matter filled 56 Strasburgh pints. Upon this the belly ſubſided ; 
but a large ſolid ſubſtance ſtill remained under the containing parts 
of the abdomen. Opening therefore the whole cavity there was 
found under the left groin a conſiderable tumour, nouriſhed by its 
proper veſſels and every where fixed to the circumjacent membranes z 
from which being freed it weighed ſix pounds common weight. This 
tumour proved a congeries of incyſtated abſceſſes (wrapt up in one 
common covering) of different ſizes ; the largeſt as big as a man's 
two fiſts, the ſmalleſt the ſize of an egg; and each of a different 
ſort of ſubſtance : beſides which there was a great number of hyda- 
tides, The peritonzum was as thick as the cutis ;; the caul almoſt 
entirely deſtroyed 4 the ſtomach natural, but perfectly empty; the 
guts livid, very much ' thickened and vaſtly inflated, and moreover 
ed præternaturally to each other by peculiar membranes. The 
ire frong]ly adhered: to the right hypochondrium, and its coat 
parted from its parenchyma almoſt fpontaneouſly, The left kidney 
very ear equalled the ſpleen in bulk, and the pancreas was as hard 
a5 2 cartilage; but the uterus and bladder were found in ſtatu ſano. 
The cavity of the thorax was much ſmaller than uſual, from the 
contents of the abdomen preſſing up the diaphragm into it; and in 
it was found the ſame fort. of bloody putrid liquor, as likewiſe in 


| the pericardium. The right ventricle of the heart was præternaturally 


loft and flaccid, and being opened was lined with hydatides. The 


upper parts of the body were emaciated ; the lower muck tumefied 


by the water contained within them. | 

IX. Th Hedarius baronis de Penterrider, ætatis 53 annorum, tem- ,4,, 1 
peramenti cholerico · phlegmatici, ſtaturæ quadratz, non vumber ,/ 

obeſus fed robaftus, bene appetens, officio ſuo bene fungens, nec vo He, 


nec liquor ibus ſpirituoſis immoderatè utens, bono ſatis regimine vi- A+ ad in the 
vens, Auguſti menſe 1721, auxihium meum petit, pro abdomine for- 0 


Barth. An- 


titer tumente & tenſo, aſcitico minimè abſimili, urina tamen bonæ horn. Cor. 
notæ & in quantitate ſufficiente optimè prodeunte, pedum nullo de- municared by 
nnte comparente, teſpiratione liberrima, ventre autem in dies creſcente 7. J. Thorpe. 
(qui menſe Junio tumere inceperat) ſanguine in vaſis hæmorrhoidali. 7, 4, p. 17. 
buy ſtagnante, nodos ibiders magnos elevante & interdum dotorifice 27222 


forence, appetitu ac viribus nunquam proſtratis. Fateot ænigma 
mini fuiſſe tumor eſſet ſiccus humiduſne ? ad fatis ſaciendum verꝭ- 
indicationibus, in ſpecie hæmorrhoidibus ſuppreſſis, medicamenta 
chalybeata cum purgantibus mixta exhibui,, per quæ fluxus hæ- 


motrhoidum mox excitatus, dolores ſedati, & magna fordium quan- 


titas 


Hyadatides found in the Abdomen. Paxr1IIT: 
titas cum aliquali levamine per tubulum inteſtinalem fuit eliminata. 
Poſtea ad exemplum Etmulleri in hydrope ſicco, nitr. præparat. quo- 
tidie ad unc. . item mercurium vitæ & omnis generis diuretica 
mitiora, fortiora, &c. omnia incaſſum dedi. Poſt hæc ſanitatis re. 
cuperandæ ſpe, pro more vulgi, auxilium empiricorum imploravit, 
qui ſtatim aureos illi montes promiſerunt, multiſque ſaginatum arcanis 
miſerum in malis deſeruerunt. | 

Abdomine igitur mole ſua maxime urgente, ad paracenteſin ſine 
mora progrediendum erat z quam die 14 Jan. unanimi noſtro con. 
ſenſu adminiſtravit chirurgus; contenta vero conſiſtentiam gelatino. 
ſam nacta per anguſtius cannulæ immiſſæ ſpatium exire non pote- 
rant. Incilio ergo cum lancetta facienda erat; qua factà materia 
goes coloris griſet & lutei, albumine ovorum ſpiſſior, ad men- 
uras ſex primo die evacuata eſt, una cum magna quantitate globu- 
lorum alborum ſphæricorum, triangularium, vermicularium, geme]- 
lorum teſticuli- & ovarii- formium, &c. magnitudinem nucis avellanz 
adzquantium zgro quantum ad vires optime ſe habente. Poſtero 
die, cum facile judicare licebat inci ſionem non ſatis amplam eſſe ut 
exitum majoribus hujus naturæ globulis daret, — vulnus am- 
pliatum, per quod globuli ovum columbinum magnitudine ſuper- 
antes magno numero, cum ſex iterum gelatinæ menſuris, & magno 
fruſto maſſæ cujuſdam albæ portionem omenti referentis, de novo 
excreti ſunt. Cui maſſæ plures dictorum globulorum filamentis fi- 
broſis adhærebant. | | 

In examinatione materiarum, gelatina ſuper carbonum ignem in- 
dureſcit : & albeſcit, pelliculam ſuper ſe formans. Spiritu vitrioli, 
ſpir. dal. ammon. vol. ol. tart. per deliqu. ſpir. vin. rectif. aceto af- 
fuſis, manifeſti nihil aliud videtur, quam levis induratio materiæ ab 
unoquoque iſtorum liquorum, etſi natura inter ſe invicem contrario- 
rum. Globuli ſunt albiſſimi, tactùi reſiſtentes; rupti liquorem album 
chylo ſimilem fundunt, membran ſeu pellicula manifeſta cincti. 
Maſſa iſta albicans quæ portionem omenti refert, etſi craſſitie pollicem 
adæquet, ſubſtantiam purè membranaceam habet. Numerus globulo- 
rum majorum & minorum ad ſeptem vel octo millia ſe extendit. 

Hodie, qui eſt excluſivè decimus ſextus ab operatione dies, æger 
quam optime ſe habet, venter eſt mollis, planus, vulnus pulcherri- 
mum, urina, reſpiratio bona, conſequenter nulla febris, 
ſomnus tranquillus. Evacuatio materiæ gelatinoſæ durantibus 13 
diebus fuit copioſa, inodora, nunc pure ſeroſa & parca, ſed fortem 
odorem ſpirans, immiſſumque catheterem argenteum nigricans ; 
quod corporibus heterogeneis corruptis magis quam viſceribus gan- 
grena prehenſis attribuimus, quoniam febris abeſt. Hodie poſt in- 
jectionem decocti ex enula campan. agrimon. & mell. cum tinctur. 
aloes. myrrh. & balſam. du commandeur, pellicula globuli rupti 
excreta eſt, quem in ſtatu ſuo naturali ovum gallinaceum mole adz- 
quaſſe, fortaſſis ſuperaſſe, certum eſt, 


X. Peperit 


Aa --—c_ a — 53>» -A _ = © mw: - — — — — — x — 


— 4 „ g_ 0 


„ = 1 we 


Cray. V. A child born with a tumor on its loins. 201 
* Pepe nuperrime domina quædam puellulam rite & eleganter & bern 


atis conformatam, niſi quod in regione lumborum infima 27 © re. 
emineret tumor five ſacculus, magnitudinis quaſi pugni puerilis; pe- 2 %. 
des inſuper ad nates uſque retracti poſituram ſartoris incoxantis ex- in, and the 
hibebant; nec eos movere ullo modo, aut extendere poterat. Ego /eg: in an 944 
protinus vocatus & tumorem perluſtrans eum ejuſdem efle generis 2e By 
cum illis quos Tulpius cap. xxix & xxx. lib. III. obſervat. deſcripſit P 3 J - ax 
ſuſpicabar : iſtum 1deo fomento aromatico & adſtringente foveri juſſi. — 5 5X . 
Intra triduum ita ſero diſtentus evaſit ut, extima ejus membrana jam 5. 258. Marc# 
diſrupta, metus eſſet ne rupto confeſtim tumore, ſerum ſimul cum Ce. 
ipſa vita efflueret. Punctiunculam ergo ſuaſi ut lympha ſenſim emir- 
teretur, edito nihilominus prognoſtico, ſive aperiretur tumor five 
non, eum fore lethalem. Infans interea inſomnis & ejulans parum 
dormiebat, ad pulticulam vero ſatis apta. Quarto adeo die tumorem 
aperuit chirurgus, facto largiore paululum quam conſuluiſſem orificio, 
ita ut omnis intra horas viginti effluxerit humor. Hinc languor ſummus 
& frequens deliquium ad biduum ſaltem; at nutrice ſana & julap. car- 
diaco, cephalic. refecta viceſimum ad uſque diem vitam perduxit, 
quo frigidi ſudores & tremores aborti tremulam hanc lucem extinxere. 
Inciſo corpore obſervavimus dorſalem medullam ad ultimam lum- 
borum vertebram, nec ultra, pertigiſſe; ſed hanc inter & os ſacrum 
(i mavis 8 os ſacrum) exiens per tumoris ſive ſacculi mem- 


branas diſpertita erat. Os ſacrum porro erat ſolidum penitus, nec 


ptopagines nervoſas medullæ ſpinalis (quibus apud anatomicos cauda 
equina vocabulum eſt) ad crura pedeſque tranſmittebat; quinimo 
ne quidem perforatum erat. 

In quibuſdam ſaltem a Tulpianis hiſtoriis ſupra citatis differt hæc 
noſtra: neque enim aliquid matri prægnanti negatum, neque ſe ictu 
aut foetum imaginatione læſerat unquam, neque ſpina hujus infantis 
bifida aut lacera: quinetiam nec os ſacrum ſolidum, nec pedes con- 
tractos & immotos meminit Tulpius. f 
XI. TIN villa com” Surriæ, Ockley vulgo dia, anno 1711 nata eſt A remartab/: 

infantula, cujus in tergo circa vertebras inferiores apparult cn/ormation 

tumor indolens, cutis colorem ovique columbini majuſculi magnitudi- 7 oo 12 "og 
nem referens, qui cum puella tantopere concrevit ut circiter nonum vel . ] 8 
decimum ætatis annum veſicam vitulinam aère diſtentam, ſed fine cervice, ;, Sir H. 
plane repræſentaret. Anno 1728. veſicæ bubulinæ magnitud inem æqua- Sloane Bar. 
vat, Die 29 Jan. ejuſdem anni in lecto jacenti diſruptus eſt hic tumor, 2. = * 
quo multum liquoris inſtar urine profluxit. Re perſpecta inveni- 2 OS 
mus tunicas, & interitis materiam mucoſam, ureteres, venas, & arte- * 
tias tales omninò quales veſica habere conſuevit: nec defuit commer- 
cum quoddam cum partibus internis per foramen in vertebris digitum 
hominis minorem in abdomen admittens, quod vaſa memorata re- 
cipiebat, Die 240 Feb. 1728, horam circiter decimam nocturnam 
ovlit puella; & ft cadaver aperire per parentes licuiſſet, credo equi- 


dm in abdomine veſicæ cervicem & nullam aliam veſicam inveniſſe- 


mus; non enim poſt ruptum tumorem vel ſemèel minxerac. 
Vor. VI. PazT III. | D d XIA: 


ä 


202 Inſefs voided by the urinary paſſage. Par III. 


A hernia a- XII. Man aged 25 died of a pocky hectic, r before 
quoſa, By complained of a painful ſwelling in the teſticle, which he ſaid 
_ J Wet came the night before; I examined it, and finding it to be a hernia 
5 U.. * aquoſa would have punctured it if I had not felt (beſides the 
1728. Water) a hard body which I could by no means reduce. In a few 
days he died, which gave me an opportunity of being ſatisfied. O. 
pening the ſcrotum and ſeparating the commom membranes to the 
proceſſus vaginalis, I found it contained about four ounces of water, 
beſides. a great part of the omentum; ſome portion of which ad- 
hered to the bottom of the cavity and the albuginea that immedi- 
ately covers the teſticle. | 
A ftrange flux XIII. Onerr quidam civis Norvicenſis pancratice valens 
of blood thro profluvio ſanguinis ſinceri per canalem urethræ correptus 
— 2 eſt 30 die Junii 1716. Idem rediit phænomenon 31 Julii. Adhibitis 
7% Sir H. —— medicamentis & vena ſecta in brachio cohibitus eſt fluxus 
Sloane Bar. ſanguinis prædictus, uſque ad octavum diem Septembris, ac deinceps 
1. 379. P. 418. penitus evanuit. Notatu tamen eſt dignum has hæmorragias abſque 
Sep.. 1713. omni prævio dolore, ſeu poſtea ſpirituum dejectione contigiſſe. 
Tnſe&s woided XIV. Ov. 24, 1725. a poor woman came to crave my advice for an 
by theurinary N infant of about 16 months old, bringing with her a worm 


paſſage: By which ſhe told me the apothecary had juſt then drawn out of its penis, 
F. 


Tune, The child had been very uneaſy for ſeveral days before, continually 


7.391. 5. 410. drawing up its Jower limbs and ſtraining at both ſphincters; the urine 
Nig. c. 1725. ſeemed to paſs with difficulty for ſome time; at laſt there came on 
a total N and the worm advancing ſhew'd itſelf at the 
extremity of the urethra. I examined the inſect and found it mea- 
ſured above four inches, reſembling the worms uſually excerned 
per podicem, of the earth-worm kind but whiterz which made me 
think they were miſtaken, and that it had come the other way. I 
went therefore to the apothecary, who has the worm now in his 
cuſtody, to be better informed. He aſſured me, that when he came 
to the child he ſaw a præternatural body hanging half an inch out of 
the glans, and lying double in the paſſage :- at firſt he knew not what 
to make of it; but perceiving it to advance he took hold of it, and 
wich little difficulty drew it out. | 
The ſummer before laſt a woman ſhewed me an inſect of the mag- 
got ſpecies, with a cruity red galea over the ſnout, and a creſcent 
or forked tail, which the had juſt then voided by the urinary paſſage. 
0% d , XV. 1. F HE celebrated anatomiſt, Signor. Ant. Mar. Valſalva, 
2 glandula already known by his noble treatiſe de aure humana, has 
renalis. By lately made a conſiderable diſcovery, He has found the excretory 
Sig. Valſalva. ducts of the glandulæ renales, or renes ſuccenturiati, which di{- 
a charge themſelves into the parts of generation; that is to ſay, into 
from the | © X f 8 Og J 
giornale di the epididymides in men, and into the ovaria in women. He has 
Atera e read a learned diſſertation relating to this diſcovery before the aca- 
. i 9: demy of ſciences in Bologna, in which he undertakes to prove that thoſe 


G 124. Tenes ſuccenturiati are to be reckoned among the principal organs of 
generation. | [T5 g 


Cu, V. Of the excretory duct of the glundula renalis. 203 
XV. 1 lately procured a human body in order to ſearch for the Of the ſane. 
abovementioned duct, which I did with all the diligence I By Mr. J. 


was capable of. I was not ſo happy as to diſcover it; but havin 122 
. 270. March 
injected the aorta I found the arteries going to the glandulæ renales - 1725. 


Oo 


diſpoſed as in fig. 84. Now whether that branch of the artery, Fig. 84. 
which from the glandulæ renales goes down on both ſides towards 
the teſticles without ſupplying any of the neighbouring parts, might 
not have been miſtaken by the abovementioned learned anatomilt for 
an excretory duct, all arteries being geherally in dead bodies free 
from blood and of a whitiſh colour, I will not preſume at preſent to 
determine for want of farther experiments, 

Fig. 84. A A. The right kidney. 

BB. The left kidney. 

CC. The deſcending trunk of the aorta. 

D. The right emulgent artery. 

E. The lef emulgent artery. 

F. The right glandula renalis. 

G G. The right ſpermatic artery. 

H. The left glandula renalis. 

II. The left ſpermatic artery. 

K K. The ureters. 


a a. A ſmall artery ariſing out of the deſcending trunk of the 
aorta, a little above the right emulgent artery. It ſends two bran- 
ches b b upwards to ſupply the right glandula renalis. A third 
branch c c goes Solon towards the right ſpermatic artery G G, 
and proceeds in company with it to the rig t reſticle. | 
dd. A ſmall artery ariſing out of the left emulgent artery, near 
the deſcending trunk of the aorta, and going directly upwards to the 
left glandula renalis H. ; 
ee, A ſmall artery ariſing out of the deſcending trunk of the 
aorta, a little below the left emulgent artery. It divides into two 
branches, one whereof ff goes upwards between the emulgent ar- 
tery and vein to the left glandula renalis, the other gg downwards 
towards the left ſpermatic artery, and in company with it to the 
left teſticle. 
XV. 3. 1 Have ſince found the ſame arteries in women, deſcending of the ſame. 
in the ſame common capſula with the ſpermatic artery and By he /ane. 
vein to the ovaria. Theſe arteries very probably are what the late 397 7159 
excellent anatomiſt, S. Valſalva, took for excretory ducts of the glan- 7. wo 
dulz renales, the diſpoſition and progreſs of theſe being very much : 
alike to what has been aſcribed to thoſe ſuppoſed ducts. 
XVI. To Uſtachius is the only author I have met with, who has Uncommon 
given us any delineation of an immediate communication be- e of 
tween the ſpermatic arteries and veins, during their courſe along the 13 
cavity of the abdomen. Boerhaave from him makes mention of , By 
the anaſtomoſes in his inſtitutions ; and alſo cites Leal's treatiſe py. C. Mor- 
D d 2 Ute, timer. 
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Jig. 85. 


Anaſtomoſes of the ſpermatic veſſels. Paxr II. 


Heę / ETEgpcrriCovruV Opyaruy, where he fully refutes de Graaf, who 
denies them: but even Leal owns he never ſaw them, and on] 
argues for them from the effect and the cloſe union of the ſpermatic 
vein and artery in one covering. Marchetti in his anatomy aſſerts 
theſe anaſtomoſes, but neither do I find that he ever ſaw them; nor 


have I hitherto converſed with any, even the moſt celebrated for 


their injections, who had hit on a ſubject where theſe paſſages were 
open enough to tranſmit the matter they inject with. 
In 1723, being at Paris, I met with a female ſubje& where theſe 
anaſtomoſes were as large as the ſpermatic veſſels themſelves ; and 
the arteries being firſt injected with a mixture of wax and tallow, 
tinged with vermilion, and the veins with the ſame tinged with ſmalt, 
the injection ran out of the artery into the vein, and on the other 
hand out of the vein into the artery, ſo that where one veſſel entered 
the other the injection was tinged purple. What appeared moſt re- 
markable in this ſubject was, that on the right ſide were two ſpermatic 
arteries A and B. One, A, aroſe from the very angle made by the 
emulgent and the trunk of the aorta deſcendens C, which contrary 
to the common courſe ran under the vena cava, and ſoon after it was 
got beyond it ſent out a lateral branch, or anaſtomoſis, deſcendi 
obliquely E F into the ſpermatic vein G, through which the red 
matter penetrated into the vein; which being afterwards filled with 
blue became purple all about the orifice of this veſſel at F, which 
ſeems to confirm Euſtachius's delineations. The other right ſperma- 
tic artery B aroſe as uſual out of the trunk of the aorta; but about 
half an inch from its riſe it ſent out an anaſtomoſis I K, aſcending 
obliquely into the body of the vena cava D, through which a large 
quantity of the red matter paſſed, ſo as to tinge a very broad place at 
K in the vena cava purple. About an inch below this orifice was 
another anaſtomoſis LM, through which the blue matter penetrated 
out of the vein and made the contents of the artery purple at L. 
The right ſpermatic vein had only this one anaſtomoſis M L, in all 
other reſpects as uſual. On the ſefr ſide was but one ſpermatic vein 
O, and one ſpermatic artery N, which took its riſe out of the body 
of the aorta near the angle made by it and the left emulgent artery, 
then aſcending between the emulgent vein and artery turned in an 
arch at Q over the left emulgent vein, and ſo joined the left ſper- 
matic vein as uſual, which roſe out of the left emulgent vein. 
There was on this fide one thing very uncommon, which was a ſhort 
anaſtomoſis RS (about a quarter of an inch in length) from the left 


emulgent artery S, which making an arch under the left emulgent 


vein was inſerted into the anterior part of it at R. 
AB. Two ſpermatic arteries on the right ſide. 
CCC. The aorta deſcending. 
DDD. The vena cava aſcending. 
EF, LM. Anaſtomoſes of the ſpermatic veins and arteries. 
— G G. The 
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GG. The right ſpermatic vein. 

H. The right — | 

IK. An anaſtomoſis of the ſpermatic artery and vena cava, 

NQN. The left ſpermatic artery. 

O O. The left fpermatic vein. 

P. The left ovary. 

RS. An anaſtomoſis of the emulgent vein and artery. 

TT. 7 Arteries and veins diſperſed on the fat and membranes 

VVV. encloſing the kidneys. 
XVII. 1. A B de parochia Lanteglaſs in comit. Cornubiæ, A preter- 

Di. prope Fowye oppidum, annos nata xx111 nautæ rue 

cuidam robuſto nupſit, tandemque prægnans & partium male con- ¼ e 
formatarum ſibi conſcia opem imploravit chirurgicam. Accerſitum th a 
voluit D. Bonnett de Fowye oppido, virum artis chirurgicz & obſtetri- women. By 
ce peritiſſimum. Ille vero perſpecto denudato corpore ſequentia Pr. J. Hux- 


obſervavit. — pk | 
Loco umbilici, paululum vero inferius, prominet maſſa quædam 3. 4g. y bg 


ſpongioſa, carnis quaſi offam pre ſe ferens, abdomini tranſverſe Gd. 1723. 
ncumbens, magnitudinis fere ovi gallinacei, longa autem tres di- 
gitos : ex hac duo erumpunt meatus urinarii exiles qui urinam per- 
petim exſtillant, quam neque vel retinere vel ejaculare poteſt mulier ; 
hinc veſicam, f quæ adſit, ſphinctere caruiſſe concludendum. 
Spongioſa hæc molliſque maſſa, urinæ acrimonia corroſa, tactum 
refugit molliſſimum; qua de cauſa eam linteis involvit tenuiſſimis, 
& incurvata incedit ad dolorem a veſtibus evitandum. Hanc maſſam 
funem fuiſſe umbilicalem male a partu abſciſſum, male dein curatum, 
exiſtimo; ne vel minima enim umbilici, niſi hic, apparent veſtigia; 
quid quod & urina per urachum pervium, & in duos forſan tubulos 
diviſum, vel ſaltem per canales duos proprios efluit. Priori potius 
credo opinioni; quia dantur hiſtoriæ urinam per umbilicum in adultis 
etiam excretam foiſte atteſtantes . Hanc infra offam ſubintrat va- 
ginæ foramen, ab offa diſtans breviſſimo ſpatio: ex hoc effluebant 
catamenia, per hoc etiam gravida facta eſt mulier ; haud magnam 
vero in coitu percepit voluptatem & ſumma penis glans vix fuit in- 
tromiſſa, ægrè enim digitum introduxit chirurgus ut uteri collum 
exploraret, quod tamen non percepit; plane autem deprehendit 
membranam craſſam hocce orificium ab altero inferiore, jam de- 
ſeribendo, ſeparantem. Eo fere ipſo loco, ſuperius vero paululum, 
vbi in mulieribus rite conformatis adeſt foſſa magna mvenitur foramen 
alterum oblongum, ne vel minimi digiti apicem altius admittens, 
recto inteſtino, uti poſt partum obſervatum fuit, | when quod a 
ſectione fortaſſe accidit : nullus autem hic occurrit ſphincter: inferius 
vero rectum inteſtinum, more ſolito, cum ſphinctere circundato ter- 
minatur. Orificium hoc oblongum ab orificio vaginæ, abdomine 


t Vid, Hiſt, de I Acad. Royale de Sciences, Anno 1701. 
maxime 
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Fig. 86. 


maxime tumente, duos ſaltem digitos tranſverſos diſtabat, inter qur 
membrana deſcripta intervenit ab interiore parte, hujuſce vero fiflurz 
oblongæ quaſi labiorum coalitio exterius e ſuperiore foraminis parte. 
Nulla hic clitoris, nulla oſſium pubis aderant veſtigia, niſi, quaſi 
apophyſes breviores ex utriuſque oſſis ilii parte inferiore protube. 
rantes, oſſium pubis rudimenta dixiſſes. Hic fuit ante partum rerum 
ſtatus. 

Die 18 Julii 1722, hora noctis 11 advocatus eſt D. Bonnett ut 
parturienti opem ferret; qui fœtum invenit infra vaginæ orificium 
delapſum, eumque muliere decumbente ſuperiora verſus propellere fruſtr, 
adnixus eſt, ob fortiſſimos fœtus motus & graviſſimos matris dolore, 
cui etiam jam ſupervenerant convulſiones, ſyncope, &c. Vaginz 
autem orificium vix aut ne vix quidem dilatatum, ita ut illam jam jan 
morituram omnes expectarent. Miſericordia & humanitate adductu 
chirurgus poſthabuit omnino quid vel ignari vel invidi garrirent, 


tun 
ancepſque experiendum eſſe remedium potius quam nullum apud i: WF nor 
ſtatuit. Parentibus periculoſiſſimum rerum ſtatum enarravit ; ] W 


niſi a ſectione expectandum, ejuſque tamen ancipitem eventum. An. 
nuentibus tandem matre & aſtantibus in orificium oblongum inferiv W 
ſcalpellum chirurgicum introduxit, & uno ictu coalitionem labiorun WW pl 
orificii & membranam ſeparantem diviſit: hinc in unum coivere & Wh av 
orificium vaginæ & oblongum infer ius. Jam digitis facile intro- 


ur 
miſſis orificium uteri internum attrectavit, dilatavit paululum, capu W ni 
inde ſenſit infantis, fœtuſque ori intruſo digito puellulam vivam, tl 
probe formatam, extraxit, quz adhuc viget & valet : uti & iph P 
mater, quanquam poſt puerperium cum febre graviter colluctaa WF 1: 
Jam a partu uteri prolapſu divexatur, quo prolabente nec per hors Wi ſe 
8, 10 reducto, eam dein ſi fortius intrudas exiliunt e meatibu ſt 
urinariis defcriptis rivuli duo ad pedis ſaltem diſtantiam; argume g 
tum ſane cyſtidis cujuſdam urinam excipientis : aliter revera ſuſpicatu e 


fuiſſem meatus iſtos duos urinarios ipſorum ureterum fuiſſe orificia hi 
terminantia, 

Quzrat fortaſle curioſior aliquis, quo forte modo gravida facta ſi 
muliercula noſtra, Illi reſponderem penis intruſionem ad prolen 


concipiendam haud abſolute eſſe neceſſariam, ſeminis autem intra vr 
ginam ejaculationem quam maxime u. 


Fig. 86. A A. Spongioſam aſſimulat quaſi carnis maſſam, quan 
17 550 fuiſſe chordæ umbilicalis autumo, magnitudinis fere ovi ga 
linacel, tres vero digitos longam. Ex hac duo erumpunt fiſtulz 
urinariæ bb, quæ urinam perpetim exſtillant, nec ex ullo alio ori 
ficio redditur urina. | 

c. Orificium vaginæ, cloacæ galli gallinacei quam fſimillimum, 


ſpiſſo quaſi ſepto circumdatum : per hoc effluebant tuulwe, per hoc 
etiam gravida facta fuit mulier. Hoc orificium, dum — 


n — 4 -— ps ore — I. CI 


Ceau. 


Vid. Hiſt, de I Acad, Royale des Sciences. 1712. Vid. etiam Mauri 
| - muliet 
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quanquam anus ipſe ob vehementiſſimos muſculorum abdominis, 
Ke. contractiones maxime hiaret. 
aſt d. Locum indicat ubi inventum fuit foramen oblongum minimi 
e digiti apicem vix admittens. In hoc chirurgus introduxit ſcalpellum 
mx ab hoc in orificium ſuperius adegit : ita ut jam a partu dehiſcat in- 
5 foramen. | 
ut Orificium ſuperius tranſverſum ab inferiore oblongo (appropin- 
im WH quance partu) 2 fere digitos diſtabat. Ex hoc magno hiatu ipſius 
tr uteri prolapſum ſæpiſſime nunc patitur. Ex loco etiam ubi aderat 
„ olim orificium inferius jam a puerperio partim excrete ſunt faces 
nz alvinz : hoc vero ante partum minime obſervatum fuit ; ita ut a 
am ſectione forte acciderit. 
tus e. Anum repræſentat paulo magis antrorſum quam in aliis poſi- 
nt, um: per hunc maxima fæcum pars egeritur. Pudendum hoc eſt 
i: non denſe crinitum. 
nl XVII. 2. — quædam carnoſa, ſpongioſa, floride rubeſcens, 
leviſſi mum tactum ob atrociſſimum dolorem inde oriun- 
rin dum fugiens umbilici naturalem locum uſurpabat, & e cavitate quæ 


1 
2 MW nulicr graviſſimos partus dolores,. nullo fere modo dilatatum fuit, 
2 
te 


un plerumque ibi eſt quaſi pullulabat. Ex hac excreſcentia, quæ nec 
& WF avgeri nec minui per multos annos ſentiebatur, continuo deſtillabat 
tro. urina, quæ nec alia exire via, neque hac poterat vel violentiſſimis 
pu. WF nixibus cum impetu expelli vel per ſaltum excerni, adeo ut paula- 
am, tim exſudans veſtes interdiu, ſubſtragulaque noctu madefaceret. 
iph Paulo infra, ad diſtantiam pene palmi minoris, orificium quoddam, 
at, longitudine unciam unam, latitudine digitum tranſverſum æquans, 


ors Wl ſeſe oſtendebat, ſatis amplum ut indicem admitteret, & tamen per- 
ibo firingerer. Hac via efluebant a pubertate menſtrua, unde ad va- 
ner: ginam & uterum hunc eſſe aditum facile patet. Ad eandem fere 
ditantiam qua orifictum hoc vaginæ ab excreſcentia illa diſtabat pa- 
tebat & orificium alterum, ſuperiore minus, digitum minimum vix 
capiens. Huic autem orificio cum inteſt ino recto communicationem 
cri tenuiſſimæ fæcum partes ex eo frequenter protruſæ ſatis demon- 
ſtrabant; anus verus, per quem excrementa duriora dejiciebantur, 
inctis quinque vel ſex ab hoc orificio diſtabat naturalem fere puden- 
Corum ſitum obtinens : pili quidem aderant, fed rari, nec margines 
unius alicujus orificii magis quam reliquorum ornantes, fed duas li- 
neas deſcribentes, quæ a medio ſpatio inter excreſcentiam illam & 
commiſſuras femorum cum abdomine incipiebant, & ſibi mutuo 
appropinquantes angulum in cujus vertice poſitus eſt verus anus con- 
feiebant. Hunc in modum conformata valetudine ſatis bona frue- 
batur virgo; fed illam æterna virginitate neceſſario laboraturam con- 
duſerant omnes quibus res innotuerat. Advenit tandem nauta qui- 
eam qui illam duxit, & non multo poſt imprægnavit. Geſtationis 
tempore optime ſe habuit mulier; quo propemodum finito de diffi- 
caltate pariendi, non fine ratione, aderat gravis ſuſpicio. Orificium 
3 vaginæ 


— 


Of the ſame. 
By Dr. W. 
Oliver to Dr. 
Mead. 164g. 


413. 
Fig: 87 
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vaginæ a viri congreſſu non omnino dilatatum erat, adeo ut de modo 
imprægnationis multæ inter mulierculas ortæ ſint diſputationes. 
Immiſſionem autem penis in vaginam ad imprægnationem non eſſe 
abſolute neceſſariam non eſt quod narrem; exemplis turgent libri 
medici. Mulier tamen de vita ſolicita a chirurgis conſilium petiir, 
Unus tandem apud Fowye oppidum, ad promovendum partum, fl 
opus eſſet, operam ſuam promiſit. Geſtationis tempore perfe cte fi. 
nito, dolores aliaque ſymptomata partum prognoſticantia illam ten. 
raverunt, Chirurgus advocatus aderat. Refert ille infantem conatus 
ſuos feciſſe ad regionem pubis, illa ipſa autem ad orificium vagina. 
Dixit ille inciſione exitum infanti eſſe aperiendum; Ex crudeli miſe. 
ricordia renuunt adſtantes, ingraveſcunt dolores, ſuperveniunt con- 
vulſiones, vita deſperatur. Tandem cum mortem pre foribus eſſe 
omnes judicarent illam pene expirantem in manus chirurgi tradide- 
runt. Ille ſtatim diſſectionem iſthmi qui inter orificium vaginæ & 
pſeudo-anum erat, & haud improprie perinæum poſſit vocari, in- 
ſtituit. Integumentis exterioribus diſſectis membrana quædam valida & 
craſſa tranſverſe locata, ſeſe in conſpectum dedit, quæ vaginam a cana- 
liculo illo inferiore dividebat. Hac diſſecta iter ad uterum ſatis am- 
plum patuit, manum introduxit, os uteri digitis dilatavit, infantem 
capite prehenſo, in lucem tuto eduxit, matrem ad vitam revocavit, 
Hanc mihi ipſe hiſtoriam retulit, illa confirmavit. Rei enim novi- 
tate percuſſus Fowye adivi, veritatis cognoſcendæ gratia. Chirurgum 
de ſtructura partium originali, & operatione ſua ſolicite interrogavi. 
Omnia ut 1 narravi graphice deſcripſit. A muliere etiam ut 
partes viderem obtinui; illaque ad examen commode locata ex. 
creſcentiam umbilici cavitatem uſurpantem ſuperiori deſcriptioni ad 
amuſſim reſpondentem inveni. Illam cum ſummo digiti leviſſime te- 
tigiſſem miſella non aliter ac ſi gladio per foſſa fuiſſet ejulavit. Mirum 
ſane mihi videtur hanc mulierem cum marito ſuo potuiſſe congredi; 
ex ſitu enim partium neceſſe eſt ut vir rei venereæ incumbens ex- 
creſcentiam illam, aliter prorſus intactilem, abdomine ſuo duriter 
perfricet. Rogata quomodo hæc perficiebantur reſpondit ſe omnia ob 
amorem quo maritum ſuum profequebatur poſſe pati. 

Hæc excreſcentia ex multis lobulis, propriis membranis obductis, 
a ſe mutuo diſtinctis, conflari videtur. In interſtitiis horum lobulo- 
rum poruli per quos ſtillabat urina oſcula ſua ad ſuperficiem aperie- 
bant. Paulo infra hiatus magnus, ex unione chirurgica duorum 
orificiorum ad partum facilitandum confectus, ſeſe oſtendebat. Pro- 
cidentia uteri tunc temporis Jaborabat, qui extra labia propendens 
Jongitudinem ſex unciarum, magnitudinem ovi anſerini zquabat. 
Tal: procidentia fe ſemper a partu uſque laboraſſe narravit, & qui- 


dem mirum eſſet ſi aliter accidiſſet; tanta eſt enim ad orificium va- 


ginæ apertura ut nihil poſſit ab extra uteri prolapſui obſtare, & uteri 
corpus multo magis quam in ſtatu vulgari a veſica premitur. Veri- 
ſimile enim eſt urinam ad excreſcentiam illam per urachum aſcendere 


— 
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& per illum ab initio fluxiſſe. quia per meatum urinarium nullum 
natura præbuit exitum; impoſſibile tamen eſt ut urina per urachum 
ad umbilicum aſcendar, priuſquam veſica fit turgidè repleta; ex illa 
vero plenitudine neceſſe ft ut ſemper uterum non parvo pondere pre- 
mat & illum foras extrudat. Ut conformatio partium melius appa- 
reret, reclinata in lectum muliere, repoſitionem uteri tentavi. on 
citius illum introducere cœpi, quam urina a preſſione in veſicam 
repletam facta per poros excreſcentiæ umbilicalis, multis rivulis pi- 
lum craſſiorem magnitudine non ſuperantibus, cum impetu ad plures 
pedes proſi luit; exinanita veſica vaginam inverſam in naturalem ſitum 
facile reſtituĩi; reſtitutis vagina & utero dehiſcebat chaſma magnum 
ex poſitione corporis circulare, ejuſque diametrum tres pollices tranſ- 
verſos metiri credo, cujus fimbriæ, potius quam labia, multis ſar- 
comatis inæqualiter horrebant. In ſuperiore ejus margine interno 
meatum urinarium fruſtra quæſivi, in inferiore pſeudo-anum facile 
inveni, per quem digitum ſub pubem, quæ ad — molli- 
tiem accedere videbatur, ad inteſtinum rectum immiſi, unde credo 
rectum ad tres pollices ſupra ſphincterem ani eſſe perforatum. Paulo 
ſubtus pubem, ſitum quo aliarum ſinus ipſe pudoris gaudet verus 
anus hujus fœminæ obtinet. 
Fig. 87. a. Excreſcentia umbilicalis, 
b. Orificium vaginz, 
c. Pſeudo-anus. 


i. d. Anus. 

Ut e e. Pili. 

(- Fig. 88. a. Excreſcentia umbilicalis. 

d b. Os uteri, 

be c. Anus, | | | 

m WE XVII. 3. A S there appears to be ſome difference in the preceding Of :4- /ame., 


accounts, I take the liberty to write you what I know By Mr. J. 
x of the matter. This I the rather do, as I repeatedly obſerved the _ * 
wonderful ſtructure of the parts before the birth approached, and nd 75 
before I was obliged to make the inciſion. | . 384.5. 142. 
This woman was about 23 years old when ſhe was married, and 7u/y Ge. 
lome time after conceived. As ſhe was conſcious of the præternatural 1724- 
ſtructure of the parts, and her mother apprehenſive of the danger 
that would attend the delivery under ſuch unhappy circumſtances, 
they applied to me about the ſeventh month in order to engage my 
aſſiſtance. On viewing the abdomen I made the following obſerva- 
tions: there was no ſign of the umbilicus; but about three inches 
lower than it is regularly placed in perſons naturally formed, there 
was a ſpongy, fleſhy extuberance, nearly of the ſhape and bigneſs 
of an hen-egg : not, as Mr. O-— fays, compoſed of many lobules 
inveloped by diſtin membranes, but entirely reſembling that luxu- 
tant or proud fleſh which is thrown forth in ill-digeſted wounds. 
This was exceeding tender, ahd could not bear the leaſt touch. On 
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the lower part of this excreſcence I. perceived two ſmall orifices, the 
ane diſtant from the other about an inch. Thro* theſe the urine 
drops continually; nor is ſhe able to retain it; but by violent efforts 
can make it ſpout out near a foot. Mr. O “s account of its 
ſpouting out multis rivulis is certainly erroneous. The two ori. 
2 by which it is indeed diſcharged are now very evident, and will 
eaſily admit a ſmall probe. About + inch below this protuberance 
was a tranſverſe orifice, much reſembling the anus of a cock, Thro' 
this the menſtrua regularly lowed, and by this ſhe was impregnated, 
*T was with ſome difficulty I thruſt my finger into this orifice in order 
to reach the os tincæ, which lay ſo deep that I could by no means feel 
itz but I plainly felt a thick tranſverſe membrane ſeparating this paſſage 
from an orifice which is ſituated about two inches below that alread 
deſcribed, This lower orifice ſeemed to be placed exactly where the 
ſymphyſis of the oſſa pubis is in women regularly formed, ſomewhat 
above the place where the natural hiatus ſhould have been, I could 
but juſt enter the tip of my finger into this. There were a few hairs 
ſcattered up and down irregularly, about this orifice, The anus ter- 
minated as uſual with a ſphincter, about two inches below this lower 
orifice and much more forward than uſual. So then the upper orifice, 
which may be properly called the orifice of the vagina, was about 
à inch below the umbilical excreſcence: the lower oblong orifice (or 
another paſſage to the womb) was about two inches below that of the 
vagina; contrary to Mr. O 's account, who makes the ſupe- 
rior orifice to be near four inches below the excreſcence, and the 
lower orifice four inches from the ſuperior; and then ſays the anus, 
which he rightly enough makes to uſurp the place of the foſſa magna 
in women naturally conformed, was five or ſix inches below this. 
According to this proportion, the woman muſt be really gigantic; 
whereas ſhe is a ſhort, little woman; nor do Mr. O's cuts any 
way repreſent the caſe. This woman had no os, or. oſſa pubis; in- 
deed there was an apophyſis jutting out from the lower part of each 
os ilium, but they were far from being join'd, as uſual, by ſyn- 
chondroſis. 

July 18, 1722. I was ſent for late at night, and found the woman 
with true labour pains upon her. The throws were exceſſive violent and 
the continued agony had almoſt quite exhauſted her ſpirits; but the 
orifice of the vagina was no way ſenſibly dilated, tho? the anus thro' 
the violence of the throws opened extremely wide. In vain were all 
endeavours to relieve her by thruſting up the child and putting the 
mother in a proper poſture. Vain were her own throws and agonies. 
Convulſions now had ſeized her, and nature ſeemed to deny a longer 
life to the mother, or an entrance into it to the child. I was in the 
utmoſt perplexity what to do under theſe circumſtances, On the one 
hand. I, conſidered that if there was not a paſſage made for the child 
and that. by inciſion, both mother and child muſt ſpeedily whe 
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On the other I forefaw the danger and hazard of an inciſion, and the 
unavoidable cenfure of having killed the woman if ſhe ſhould die 
under the operation. At laſt humanity prevailed with me to try a 
doubtful method of preſerving life rather than none. I told her mo- 
ther and the other perſons in the room, that death was inevitable 
without making the paſſages wider by inciſion and fo attempting a 
delivery; withal apprizing them of the uncertainty of the event of 
the operation, When they ſaw her (as they thought) juſt expiring 
they delivered her into my hands to do with her what I thought fir. 
immediately thruſt my ſcalpel into the inferior oblong orifice, and 
directly cut into the orifice of the vagina; ſo brought them into one: 
then preſently with my ſciſſors I ſnipped the tranſverſe membrane. 
This being done I eaſily introduced my hand, felt the head of the 
child, and with my finger thruſt into its mouth drew forth a female 
infant, living and well formed, to my own ſurprize and the admira- 
tion of all. Ever ſince ſhe was delivered ſhe hath ſuffered a prola 
ſus uteri upon 'the Jeaſt ſtanding or walking. I propoſed to remedy 
this by a ſuture, as is practiſed in the caſe of the vulva breaking in- 
to the anus; but ſhe would by no means admit of it: ſo that ſhe 
almoſt continually labours under a procidentia uteri; and the body 
of the womb and vagina are ſo corroded by the acrimony of the 
urine, that'there are four or five ulcers formed upon them. Beſides 
this inconvenience, ſome of the thinner parts of the excrement are 
diſcharged at the bottom of this large cleft, and by introducing my 
finger at the bottom of the cleft, I can eafily thruſt the top of it 
thro* the anus: which is an argument that there could not be five or 
ſix inches between the oblong orifice and the anus, as is aſſerted by 
Mr. O, the diſtance being ſcarce above two inches. 

Fig. 89. A. Epigaſtrium. 

B. Regio umbilicalis. 

C. Hy pogaſtrium. 

D. Regio pubis. 

E E. Spongioſa offa. 

F F. Meatus urinarii, a partu ſatis viſu faciles. 

G. Orificium tranſverſale. 

H. Oblongum orificium. a 

II. Cicatrices duæ, ex urinæ, ut videtur, acrimonia. 

K. Anus, paululum anterids locatus. 

Fig. go. Fiſſura magna quatuor pollices oblonga. 

L. Procidentia uteri. 

M. Os tince. 
XVIII. CEbaſtiana Camus, aged 44 years, living at Domp Remy 
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Fig. 90. 
A monſtrous 
double birth in 
Lorrain. By 
Mr. Ferry. 


la Pucelle, was delivered on Chriſtmas eve 1722, about Communicated 


eight o*clock in the evening, of two children or twins joined together - oy 1 
n 


as appears by fig. 91, 92. viz. there is one head, one neck, one breaſt, 
one abdomen, and two hands on one ſide; and there are as many 
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parts on the other ; the whole being well proportioned and plump, 
joining together by the belly which is common to both, ſo that one 
of the heads is in the place where the other's feet ſhould be, and the 
other's head is in its natural place; they have but two legs for both 
of them, which ſeem to ariſe from the tranſverſe apophyſes of the 
vertebræ of the loins on one ſide ; and from the oppoſite region of 
the loins comes out a leg ending with a joint which bends forwards, 
and at the extremity forms a ſmall ſtump, like a finger, articulated 
by ginglymus. There is but one fundament for both, by which 
they void their excrements; they have bur one navel- ſtring, and the 
parts proper to the female ſex are alſo ſingle : they eat and drink 
with their mouths ſeverally, and while the breaſt is given to one the 
other cries for it : they ſleep and are awake, ſometimes both at the 
ſame time, ſometimes ſeparately. Each of theſe children has been 
baptized; one of them is ſomewhat plumper than the other, which 
is more puny and not ſo freſh-coloured. The head of the one, which 
is a little bigger than that of the other, came firſt to the birth, the 
two arms lying on the breaſt followed next ; the legs lay on the ſides 
of the breaſt of the ſecond ; the oppoſite leg, which 1s ſingle, was 
extricated afterwards ; laſt of all the arms of the ſecond: child being 
ranged on the ſide of its head made it eaſy for the reſt to come out, 
The bodies of both theſe children make no more in bulk than that of 
one ordinarily does. It is obſervable that the mother can aſſign nothing 
that had any relation to this event during the time of her pregnancy. 


Fio. or. Fig. 91. Repreſents the fore view of the twins. 
. 4 N — Their back- part. 
93 & 94. 93 & 94. The ſkeleton. 
95. 95. The breaſts and abdominal muſcles, after the external 
| teguments were removed, . _ 
96. 96. Part of the viſcera of the abdomen. 
97. 97. The urinary and genital parts. | 


Theſe children lived two months. 

The two firſt figures were drawn in their life-time, and the five 
following were taken after their death, by order of his royal highneſs 

| the Duke of Lorrain. | | 
An account of XIX. 1. Nna Mullern of the village of Leinzelle near Gemund in 
| « fetus that Suabia, of a dry and lean conſtitution, but otherwiſe 
9 — healthful and robuſt, died at the age of 94 after ſhe had lived a widow 
* uk forty years. Six and forty years before her death ſhe declared herſelf to 
Communicated be with child and had all the uſual tokens of pregnancy. At the end 
by Dr. Stei- of her reckoning the waters came away and ſhe was taken with the 
gertall.n-367. pains of labour, which continued upon her about ſeven weeks and 
955 — chen went off upon the uſe of ſome medicines given her by a ſurgeon. 
; Some time after this ſhe recovered her perfect health, except only 
| that her belly continued ſwelled, and that now and then upon any 
- exerciſe ſhe felt a little pain in the lower part of it. After this ”m 
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had two children, firſt a ſon, who is now a huntſman at Biſchoffſhein, 

and afterwards a daughter, who is married to a ſoldier ; but not- 

withſtanding this ſhe was firmly perſuaded that ſhe was not yet de- 

livered of what ſhe firſt went wich. March 11, 1720, ſhe died 

after four days illneſs, and her body was opened by a ſurgeon, who 

found within her a hard maſs of the form and ſize of a large ninepin- 

bowl, but had not the precaution to obſerve whether it lay in the 

uterus or without it, and for want of better inſtruments broke it 

open with a blow of a. hatchet, This ball with the contents of it, 

are expreſſed in the following figures, where 

Fig. 98. repreſents a part of the tegument which had adhered to Fig. gs. 
a ſpongious fleſhy ſubſtance. This at firſt ſeemed to bea maſs 
of cartilage, but was afterwards found to be entirely bony. 

B. B. B. C. C. C. Shews the membranous part which was bloody. 

D. D. D. D. The opening made by the hatchet. 

E. E. E. E. E. Another part of the tegument appearing entirely 
bony with ſeveral prominences. | 

F. A contuſion occaſioned by the rude manner of 

Fi 

B. 

C. 


opening it, where 
there appeared ſome putrified membranes. 
ig. 99. A. A. A. The tegument or ſubſtance encloſing the foetus, pig, gg. 
The foetus. r | 
A depreſſion. or hollowneſs on the right cheek. 
s The noſe turning up. 
8, The mouth flatted. . 
y. The eye cloſed up. | | 
9. The ear. d 490-1 
D. D. The arms, of which the right was the larger, and the two 
joints of that thumb were plainly to be ſeen. 
E. The protuberance of the knee. = 
F. Part 4 the funiculus umbilicalis torn, but ſtill adhering to the 
navel. 
G.G. Part of the ſame faſtened to the bon of the tegument. 
H. The breaſt. ried 1 _—_ 
I. The mark of an inciſion into the left ſide, where the fleſh ap- 
peared red, but was dry and looked like ſmoaked beef. 
Fig. 100. Repreſents two ribs from the left fide, of their natural pig, 100. 
ſubſtance, colour and bigneſs. | 
A. A. The part joining to the vertebræ. | 
B. B. do the ſternum, | | 
This piece is preſerved in the D. of Wirtemberg's cabinet of rarities. 
Dr. Camerarius profeſſor at Tubingen in a letter upon this ſub- 
dt takes notice, that the ſurgeon found this maſs in a cavity on 
Ihe woman's left ſide, and that it adhered to the membranes of that 
cavity by the intervention of a ſpongious, fleſhy ſubſtance. From 
which particular and the woman's having had two children during 
Ide time that this large maſs lay in her, he conjectures that it was 
not. 
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not lodged in the womb, but in the left Fallopian tube, which by thi 
means was very much ditated'and'thickned in its ſubſtance. 
An extra-ute- XIX. 2. T was ſent for in Auguſt 1717. to a woman near New. 


rine ft. ort Market who had been married 18 years to a native 
that es een of *the'E; Wies, by whom ſhe had eight children, beſides two mil. 
a balf in the carriages, She was now with child by a ſecond husband, who was x 
mother's body. vigorous young man, Being near her full time and having felt pains 
By Dr. Rob. for ſeveral days by intervals, ſhe'concluded they would as uſual brin 
N g on her delivery. Her mother and midwife apprehending no difficulty 
uh he 7" afſured thoſe about her that only time was wanting. But 1 found on 
1723. examination that her womb was of no bulk to contain a child near it; 
time; and that its neck, of an uncommon hardneſs, was alſo clos'd 

ſo ſtraitly as to refuſe the admiſſion even of a ſmall probe or knit. 

ting needle, I declared upon this that her delivery was impoſſible; 

becauſe the child was not within the womb, but between the womb 

and the guts: that it might be removed by a paſſage to be made for 

it, without any great pain and with ſafety to the mother. I offered 

to undertake it, and aſſured them that this was the only opportu- 

nity; and that if ſhe neglected it, it would hereafter be out of the 

power of art to give her relief, unleſs favoured by ſome unlikely and 

| extraordinary accident. However confidently I affirmed it, they re- 
jected my aſſiſtance. At that time it would probably have been ſuc- 
ceſsful; for ſhe was a ſlender well-ſhaped woman, in good habit of 

body, and of a ſprightly diſpoſition. About a year after this I was 

again deſired to viſit her. I found her much diſordered by a gro- 

ing impoſthumation in her belly, and ordered her ſome cordial ſto- 

machics, Caſſia, and ſuch gentle lenitives, which met a ſucceſs be- 

yond my expectation; ſo that by aid of a regular diet, and the 

watchful care of a very tender mother, T'reſtored her to ſuch ſtrength, 

Xhat ſhe went chearfully abroad, and 're-applied herſelf to buſineſs, 

About fifteen months from the time when I viſited her firſt, her 
mother came from her to entreat my aſliftance. She 'complained cf 

great pain in the lower part of her abdomen; and I found a tumout 

of a conie form projecting about an inch beneath the umbilicus: its 
inflammation, attended with tenſion and a feveriſhnefs, fo plainly in- 

dicated ſuppuratives, that I was not ſurprized to hear in a few days 

that it had broke as I wiſhed, I propoſed to lay it open, both to 

give a free emiſſion and prevent its becoming fiſtulous; but ſhe was 
apprehenſive that I would cut open her belly, as ſhe expreſſed it; ſo 

that not being able to prevail with her, I ordered a pot of unguent 

and ſome plaiſters. The ulcer ſoon grew'fiſtulous' and ſo continued 

till ſhe died. For above five months before her death ſhe voidel 

her exerements by this vent, with all the ſoft parts of the foetus, and 

ſome ſmall bones of its fingers. But the reſt of the ſkeleton remain- 

ing'entire, I took it out of her body, ther with the vagina, ute. 

rus, rectum, &c. wherein it had involved itſelt. 
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She was full nine months gone in Augult 1717, and died the 23d 
of March 1723, on which day I took it our. | 

Fig. 101. A. The clitoris, 

BB. The nymphe. 

C. The rima, or entry into the vagina. 

D. The bladder. 

EE. The ureters cut off. 

F. The uterus ſound and entire. 

G. The left ovarium. 

HH. The tubes. 

J. Part of the colon cut off. 

K. Part of the peritonæum. 

L. Part of the ileum cut off. 

M. Part of the cæcum. 

O. Part of the cranium that plainly appears. 

P. The ulcer, through which the excrements paſſed, with ſome 
ſmall bones. | 

QQQ Q. The bulky maſs, wherein the ſkeleton is contained, be- 
tween the uterus, part of the vagina, and rectum, 

RR. Part of the cutis. , | 

Fig, 102. repreſents the ſame in a lateral view. Fig. 102, 

A. Orificium vaginæ. 

B. Anus. 

C. Inteſtinum rectum. 

DDD. The maſs, wherein the ſkeleton is contained. 


E. The coſtæ 9 


Fig. 101. 


F. The bladder laid 
G. The ureter cut off. 
H. The uterus. 
|. The ovary. 
K. The tube. 
L. Part of the colon. | 
M. The ulcer, through which the excrements paſſed, about one 
ch beneath the navel. | 
N. Bones in the orifice of the ulcer. 
XXI. 1. HE following relation is extracted from the Act. Liter. The bones of 


Suec, Trim. 1. 1723. a feturvoided 


Mulier quædam ætatis 41. quatuor vero annos nupta, a. 1720, 2/%%% BY 
menſe Julio, ingravidatur fructumque fert per ſeptem menſes, — 2 


vils tamen interdum paucis menſtruis, ſed ſperans juſto demum . 385. p. 171. 


tempore parentem ſe futuram. Præterlapſo hoc tempore eva- Od. &c. 
neſcere tumorem ſentit, manente ſolummodo preſſione quadam in 721. 
atere dextro. Poſt menſem rurſus fic gravida, & in Dec. 1721. 
flam juſtæ magnitudinis ſed mortuam parit. Ex quo tempore 
lecto adfigitur in menſem uſque Junii hujus anni 1722. Menſe vero 
Maiicum alvum levaret aliquando anus ipſi ita dolere ut ipſum. inteſti- 

I num 
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num rectum omnino excidere erederet: duobus ergo digitis præten- 
tans & ſe juvare volens, extrahit cranii partem, magnitudine nummi 
coronæ Svethicæ, vulgo dubbel Carolin; repertis deinde in ſell; 
duabus coſtis, & poſt 14 dies abeuntibus eadem via reliquis oſtibus, 
colore excrementitio, quæ & ipſe vidi & manu contrectavi. Mari. 
tus, uxor ipſa, ejuſque ſoror, alia non via exiifſe hæc oſſa mihi ſancte 
adfirmarunt, incredulo licet, & contra ordinem naturæ hæc fer; 
non poſſe ſtrenue defendenti. Bene nunc valet, domeſticis apta curis, 
triumque mater liberorum, qui adhuc in vivis ſunt: menſtruis quoque 
naturaliter ſe habentibus. 

The preter- XX. 2. T Hs Caſe is very like what M. Littre has given us in 

natural deli- the memoirs of the royal academy of Paris for 1902, 

very of « f@- and as extraordinary ; (viz.) where a fetus had no other nidus than 

an By the ovary ; and was brought forth through the rectum. The ſymp. 

Mr. Nourſe. toms previous to this preternatural 'birth that gentleman has very 
1. 416. p. 435. faithfully drawn up; and therefore I ſhall give them in his words. 

Nor. Sc. 1730. ] was ſent for about the middle of Auguſt laſt to a woman who 

then judged herſelf to be between three and four months gone with 

% child; ſhe had all the ſymptoms ding a miſcarriage, and 

upon touching I found the os tincæ ſomewhat dilated and ſpread, 

from whence I concluded a miſcarriage would enſue, and therefore 

« ordered what I thought proper to promote it; but I was ſome 

<« time after informed by her husband, that though ſhe before be- 

e lieved ſhe had miſcarried, yet now ſhe thought herſelf quick; /as 

« feeling ſomewhat move within her belly; agreeable to what ſhe had 

perceived after former quickenings. Thus it paſſed on for about 

c ſix or ſeven weeks; in which time ſhe grew much bigger and the 

« motion more perceptible; ſo that there remained no doubt of her 

« being with child. About the third of October ſhe was ſeized with 

<« violent pains in her belly and back; which daily increaſing, her 

« ſiſter by her deſire called me on the ſixth ; I went to her and 

found her labouring under very great pains, and other complaints 

„like thoſe preceding a miſcarriage or delivery: but to be better 

« ſatisfied and to ſtrengthen my opinion I paſſed up two fingers into 

the vagina, to examine by the touch whether the os tincæ began 

& to open and ſpread. I there felt a large and unuſual fulneſs and 

tenſion, which I then judged to be the body of the uterus ſunk 

dow into the vagina and much diſtending it, ard extend ing back- 

Wards and preſſing againſt the rectum ſo that the excrements could 

e not readily paſs, neither could ſhe, from its preſſure upon the 

« neck of the bladder, freely make water. I could not find the 0s 

_ «« tince, though I very carefully examined all about with the ends of 

« my fingers ; wherefore I then judged that the fundus uteri mult 

have receded from its natural poſition, and be bent backwards to- 

<« wards the rectum: in which opinion I was the more ſtrengthened 

from the fulneſs I before obſerved ſtretching backwards; and there. 
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« fore concluded that the os tincæ muſt be very forward; wherefore 
« I endeayoured to paſs my fingers between the os pubis and the 
« fulneſs which vreſied againſt the upper edge of the ſaid bone. 
« This with ſome difficulty I effected, and at length about two or 
« three inches above the ſaid bone 1 felt the os tincæ with the ends 
« of my fingers. The cauſe of this ſituation will more clearly ap- 
« pear in the ſequel of this account. I ordered her anodyne and 
« quieting medicines to relieve her pain, which ſhe was obliged to 
« repeat at leaſt every twelve hours, with proper cordials to ſupport 
« nature; and ſometimes clyſters. Thus matters continued to the 
« twentieth of the ſaid month, only that for ſome days before a 
« water tinged with blood came away through the anus, proceeding 
« as ſhe believed from the piles with which ſhe was ſometimes trou- 
« bled. On the twentieth her husband came to me about ſix in the 
morning, telling me that the midwife had brought away a foetus 
« but could not compleat her buſineſs; whereupon I immediately 
« went to the midwife, who told me that a foerus was protruded 
through the anus; and to confirm it deſired me to examine, which 
« I did immediately, and found the funis umbilicalis hanging out 
about two or three inches beyond the anus, and paſling up thro? 
« the ſame: I therefore paſſed my two fore - fingers by the ſtring into 
« the anus, and about three inches up I found an opening, as I then 
« judged, into the uterus, wide enough to admit the ends of three 
« or four fingers, and the funis umbilicalis paſling into it; from 
« hence I was aſſured that the fœtus came out that way. I endea- 
« youred with my fingers paſſed into the opening to bring away 
« the placenta z; but being very rotten it tore, ſo that I was 
forced to bring it out in ſmall pieces, and at laſt to leave a 


« and vagina was entirely whole, and no perforation through it. 
« From theſe appearances I then concluded that a mortification 
* muſt have begun in the uterus, and from its contiguity be com- 
« municated to the rectum; ſo that nature endeavouring to expel 


« any preſſure, produced this opening and the protruſion of the 
e fcetus through it into the rectum, and ſo on through the anus. 
„ There was a large diſcharge of grumous blood and other ſub- 
* ſtances through the anus, which continued until the twenty-ſixth, 
* when the woman died about three in the afternoon. I ſhould have 
| © obſerved that there was a fulneſs and hardneſs ey perceptibly to 
« be felt outwardly in the fore-part of the belly, ſome diſtance be- 
low the navel, from the time that the foetus came away to her 


death; which upon opening the body I was well aſſured was che 


* uterus forced upwards and forwards by a ſacculus, which being 


* large and diſtended filled up the pelvis ; and by its bulk preſſed the 
Vol. VI. PART III. F f «© uterus 


7 


« large part of it. The ſeptum or partition between the anus 


« what was contained, and forcing it againſt this part already mor- 
e tified, and conſequently ready to give way and ſeparate upon 
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« yterus forwards, The foetus was perfect in all its parts; but much 
e waſted and ſhrunk from its being ſome time dead; and conſequently 
« putrified,” This we thought neceſſary to premiſe to an examina. 
tion of the parts, which upon diſſection appeared as follows. 

The vagina, uterus, ligamenta rotunda, left ovary, Fallopian tube 
and ligamentum latum on that ſide, together with the hypogaſtric 
and ſpermatic veſſels on the ſame ſide, were in a natural ſtate. The 
Fallopian tube on the right ſide we traced from the fundus uteri al- 
moſt to the morſus diaboli ; where it was confuſedly united with and 
opened into the ſacculus hereafter to be deſcribed. The ovary on this 
ſide with the ligamentum latum was dilated into a large facculus of 
an irregular form, extending itſelf behind the uterus (to the poſterior 
paries of which it adhered) and paſſing on towards the left was con- 
nected to the rectum and to that part of the colon which terminates 
in it. In this ſacculus we found great part of the placenta and the 
remains of lacerated membranes, beſides the aperture of the Fallopian 
tube mentioned before, and another about four inches in diameter 
into the middle of the rectum: that part of the ureter on the right 
fide which lies between the ovary and the kidney was dilated, and fo 
was that part of the rectum between the aperture into it and the end 
of the 2 both which were cauſed from the contents of theſe ca- 
nals being obſtructed in their paſſage. 8 | 

Fig. 103. Shews the uterus, with the ſacculus behind it, part of the 
colon and the rectum; the Fallopian tubes, ovary on the left ſide; 
ligamenta rotunda ; and the vagina laid open to the os tincæ. 

A. The uterus. 

B. The Fallopian tube on the left ſide. 

C. The ovary on the ſame ſide. 

D. The ligamenta rotunda. 

E. The vagina laid open, 

F. That part of the colon that terminates in the rectum. 

G. The rectum continued to the anus under the vagina. 

H. The Fallopian tube on the right fide, whoſe extremity opens 
into the ſacculus formed from the ovary. 

I. The ſacculus extending itſelf behind the uterus; wherein we 
found the placenta and ſeveral lacerated membranes ; and from whence 
there was a large opening into the rectum. 


Fig. 104. Shews the inſide of the ſacculus and its aperture into the 
rectum. 


A. The inteſtine. 

B. The ſacculus adhering to it. | 
C. The opening from the ſacculus into the rectum. 
D. The membranes found within the ſacculus. 

E. The vagina turned to the right. 


XXI. J. 


Char. V. A fork drawn out through the buttock. 219 


XXI. J Biſhop, an apprentice to a ſhip-carpenter in Great-Yar- 4 fort put up 
mouth, about 19 years of age, had violent pains in the - anus 
lower part of the abdomen for fix or ſeven months; it did not ap- agb 45, 
pear to be any ſpecies of the cholic; he ſometimes made bloody 4yrrock. By 
urine, which induced me to believe it might be a ſtone in the blad- Mr. R. Payne. 
der. He was very little relieved by phylic ; at length a hard tu- ”: 391. þ.408. 
mour appeared in the left buttock, on or near the glutæus maximus, Nev. Sfe1725- 
two or three inches from the verge of the anus, a little loping up- 
wards; and ſoon after he voided purulent matter by the anus 
every day for ſome time; the tumour broke; I ſuſpected a fiſtula 
| in ano, but could not paſs the probe by the orifice of the ſore into 
the rectum. Shortly after the prongs of a fork appeared through the 
ſore, above half an inch beyond the ſkin, whereupon his violent pains 
immediately ceaſed. Having divided the fleſh between the prongs, and 
made a circular inciſion about them, with a ſtrong pair of pincers and 
no ſmall difficulty I extracted the fork, handle and all; it is a large 
| pocket fork, ſix inches and a half long ; the handle was beſmeared 
with the excrement when I pulled it out; it is ivory, but dyed of a 
very dark-brown colour; the iron part very black and ſmooth, but 
not ruſty. He is likely to do well in a ſhort time, the operation ha- 
ving been performed almoſt four weeks ago ; he would not own how 
it came, till a relation of his, on whom in a great meaſure he de- 
pends, threatened never to look upon him more unleſs he would give 
him an account of it; upon which he told him that being coſtive he 
; put the fork up his fundament, thinking by that means to help him- 
ſelf, but unfortunately it ſlipt up ſo far that he could not recover it. 
He ſays he had no trouble or pain, till a month or more after it 
was put up. = 
XXII. b rn ſtones were voided by a poor woman, per anum, on Stones voided 
the 26, 27, and 28th of March 1723, who was then preg - A anum. By 
nant about the 11th or 12th week, according to her reckoning. I mn LOS: 
was called to her on the 23d in the night, when ſhe ſeemed to be in H. Sloane Bar. 
the extremity of a convulſion fit, attended with violent vomitings; 2.380. 5433. 
theſe being over ſhe complained of great pain in her back from her Ne. Sc. 1723. 
reins downward to the anus; upon which I blooded her, ordered 
ſome anti-emetics, and left her: ſhe continued with much pain the 
* whole day; on the 24th in the night her fits returned with double 
force, — her pains increaſing like unto labour- pains put me upon 
further enquiry, but nothing appeared more than ordinary; the ex- 
tremity of her pain drove me to the uſe of clyſters, but none could 
be thrown up, tho” the attempt was repeated by ſome of the moſt ex- 
perienced nurſes ; I therefore gave her a gentle draught, which ſhe 
obſerved increaſed her pain with a ſtrong teneſmus, that continued 
near three hours before the largeſt ſtone appeared at the anus; it 
ſtopped at the upper part A D, fig. 105. but was quickly removed Fig. 105. 
by preſſing the lower protuberance 5 whereby toge with a plen- 
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Fig. 06, 107. 
Fig. 108, 109, 


Fig. 110. 


af numbers 
of flones 

voided b 

urine, during 
the uſe of the 
Pyrmont ma- 
ters. By Dr. 
Abr. Vater. 
2.377. p. 322. 
May c. 1723. 
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Vaſt numbers of ſtones voided by urine, Parr III. 
tiful diſcharge ſhe had eaſe, ſlept ſome hours, and waking with a de- 
fire to ſtool voided the 2d and 3d; and the next day, at four hours 
diſtance, the other two. She recovered ee and was delivered 
of a very fine living girl, Aug. 24. It ſeems ſhe had been frequent] 
troubled, for fourteen years paſt, with pains in her ſide and ſtomach. 
without vomitings; nf 2505 is al} ſhe remembers. 

The largenefs of the ſtones, their ſeat and ſubſtance, to me ſeem 
worthy ſpeculation ; as they are all alike in colour and weight, ac- 
cording to their dimenſions, I broke but one of them. 


Weight of the ſtones. Their circumference. 
0Z. dio ts. gr. Inch. A. D. the top of 3 
Fig. 105. 2 16 12 A. B. el D. 8 the ſtone rack * 8 
Fg. 106. 8 12 E. F. G. H. 57 E. G. 41 
3. LM. 5 I. L. 33 
Fig. 108. 4 N.. 3 
Fig. 20g. 5 13 R. S. T. U. 47 1 


Fig. 110. A ſhell taken off the ſtone at the end 2. The ſtone 
and fell being like a cheſnut ſoft and like wooll, cutting into the ſtone 
at 3, I found it hard. 

XXIII. 1.) TObilis Pomeranus, ſanus ac vegetus, nulliuſque mali 
ſibi conſcius, tres abhinc annos ſuaſu amici ſocium ſe 
ipſi adjunxit, in bibendis aquis Pyrmontanis. Factum autem eſt ut, 
cum potando aliquot dies tranſegiſſet, calculos quoſdam minores, 
abſque ullo quidem dolore, excludi inter mingendum ſentiret. Ef- 
fectum hunc criticum eſſe ſibi perſuadens noſter aquas largiore doſi 
bibere incipit; quo facto quatuor vel quinque dierum ſpatio ultra 
quadraginta calculi, etiam ſine moleſtia, exierunt. Hoc viſo ſtrenu? 
& alacriter potare continuat, optimum hujus curæ effectum ſibi pro- 
mittens. Aſſumpta vero nimia aquæ quantitate urina ſupprimitur, 
adeo ut ne minimam ejus portionem per tres dies emittere potuerit, 
uſquedum catheteris ope via aperiretur. Commonefactus itaque i 
medicis ab uſu aquarum ulteriori abſtinuit, rem peractam eſſe cre- 
dens. Non ita multo poſt iter faciens continuo mingendi conatu la- 
ceſſitur, ac iterum iterumque ex rheda deſcendere cogitur,. tandemque 
inter graviſſimos dolores ſanguinem purum effundit. Duravit mictus 
cruentus & doloroſus quamdiu æger in itinere fuit, poſtquam vero 
domum reverſus quieti ſtuduit ſtatim ceſſavit, nec quicquam doloris 
remanſit. Quoties vero ab illo tempore five rheda five equo veheretur rediir 
dolor & ſanguis cum urina ſeceſſit, ſed;quiete reſtituta iterum evanuit, 
nullo plane dolore ſuperſtite. Contigit quidem interdum ut calculus 
unus vel alter prodiret, rarius tamen hoc factum eſt, nec ullum inde 
dolorem perciptebat æger, quoniam hi longe minores erant quam quos 
inter aquarum uſum reddiderat. Symptomate hoc admodum moleſto 
r duos integros annos vexatur æger, tandem uſu medicamentorum 
iberatus eſt, Ceſſante itaque penitus mictu cruento nil amplius * 


cuar. V. during the uſe of the Pyrmont waters. 


ſed integræ ſanitati reſtitutus, ut ipſi videbatur, medicamentis vale- 
dixit. Augetur poſt illud tempus indies ſtranguria ; vir continuo diu 
noctuque ad urinam reddendam ſtimulatur, quo malo & ad hunc 
uſque diem affligitur. Urina, quæ parciſſkma quantitate ſummoque 
cum dolore emittitur, craſſa exit, ob pituitam viſcidam admiſtani 
quæ fundum ſtatim petit, glutini ex farina confecto. ſimilis, tantæque 
tenacitatis ut in fila quaſi duci queat. Æger interea appetitu bono 
gauder, & ſomno quoque ſufficienti utitur, nec ullibi præterea in cor- 
dolorem ſentit. 

Quiſquis hiſtoriam morbi accurate perpenderit mecum confitebitur 
vix ei parem inter obſervationes medicas inveniri. Notatu digniſſi- 
mum imprimis eſt potu aquarum iſtarum mineralium calculos ſat in- 
ſignes, in tanta copia, atque intra tam breve temporis ſpatium exclu- 
ſos eſſe a viro qui ante aquarum uſum perfectè ſanus erat, nec ullum 
calculi indicium unquam ſenſerat. Non levem hoc excitare poteſt ſuſ- 
picionem calculos non tam ab aquis propulſos quam ex croco mine- 
rali, qualem aquæ tales medicatz in ſinu gerunt, generatos fuiſſe. 
Parum quidem huic ſententiæ favere videtur tempus admodum breve 
tot calculorum concretioni vix idoneum, 1 hi paucos poſt dies 
ab inchoato aquarum potu excluſi ſunt. Non tamen exiſtimo quen- 
quam facilè definire poſſe quantum temporis ſpatium ad calculi in 
corpore generationem requiratur; poterit hoc forte eſſe exiguum. 
Longè enim minus veritati conſentaneum videtur calculos iſtos jam 
tum in viis urinariis latitaſſe, quoniam vir ille nunquam antehac u- 
nz difficultatem aut aliud calculi ſignum perceperat. Confirmant 
e contrario omnes hujus caſus circumſtantiæ, concretionem iſtam 
ſubito factam eſſe. Calculi enim ipſi nullatenus aſperi atque anguloſi, 
ſicut alias veſicæ calculi eſſe ſolent ob ſucceſſivam ſpiculorum ſali- 
norum cohæſionem, ſed piſorum majorum minorumque inſtar, ro- 
tundi, glabri, & politi obſervantur; quod coagulationem eorum ſub- 
iuneam docere videtur. Color eorum luteus convenit exacte cum 
ſedimento illo coctione ex aquis Pyrmontanis extracto, cujus mini- 


mam portionem ex quatuor unciis aquæ hujus paratam addere volui, 


ut tanto melius convenientia iſta pateſcat. Fracti calculi ſtrata ejuſ- 
modi variegata interius monſtrant qualia in tophis thermarum Caro- 
Inarum deprehenduntur, quorum pariter particulam exiguam adjeci, 
Addidi propterea quoque calculos duos, cum aliquot fruſtulis contri- 
torum, pauciſſimos enim tantum obtinui. Ultimo tandem loco no- 
tri quoque meretur ſingularis iſta circumſtantia, quod maxima ho- 
rum calculorum pars inter ipſum aquarum uſum excluſa ſir, poſt 
illud tempus vero rari longeque minores prodierint. Non tamen ideo 
culpa in aquas iſtas conjicienda erit, quaſi ha ad calculi generationem 
diſponant, cum potius debilitati viſcerum ac pravæ digeſt ionĩ adſcribi 
gebeat effectus ille extraordinarius. Nolo etiam leviſſimas has con- 
ecturas pro veritate indubitata venditare, rem potius integram illuſtriſ- 
imz ſocietati decidendam relinquo. 

- | XXIII. 2. 
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222 A large flonewoided thro the urinary paſſage. ParT III. 


A lars fone XXIII. 2. Poor woman in the. pariſh of Fladbury in Worceſ. 
Voided by a terſhire, aged ſixty three, about three years ago wa; 
ee thre afflicted with the uſual ſymptoms of a ſtone in the kidneys, and 
> os: Coo. afterwards in the bladder. The fits of pain occaſioned by it increaſed 
municated by with its bulk till ſhe was ſo emaciated that her caſe was judg'd def. 
Dr. Richard perate. Fong relief (towards the end of laſt ſummer) by a plen- 
Beard. =. tiful uſe of mallow-tea ſhe perſiſted in it for a while; when on a 
2; 8 ſudden in the preſence of ſome women, ſhe perceived an uncommon 
17259. weight and force within, which aſſiſting with all the ſtrength and 
-breath ſhe had left a flone came away with a noiſe that very 
much ſurpriz*'d the whole company, and with leſs pain and effuſion 
of blood then, or ſoreneſs afterwards, than might have been ex. 
pected. She is ſince eaſy and in health, and feels no other incon. 

venience now but that unavoidable one, an incontinentia urine. 
The Stone (of which I ſend you the ſide-view drawn as near 
rig. 111. the truth as we could) is of the ſame colour and texture with 
| others of this kind that I have ſeen formed in human bodies. Tj; 
weight at preſent is 3 ij. 3 J. 55 gr. avoird, When firſt voided 
*twas conſiderably more, ſeveral pieces having been rubb'd off x 
cc, and likewiſe on the other ſide: The greateſt circumference i; 
7 inches and +; tis 4 inches 4 round at the thickeſt place, and th: 
length on the convexity is 4 Inches 3; the parts of the ſtone at 
a a a are ſomewhat jagged and ſtain'd with blood, as is the little 
protuberance on the oppoſite ſide . Here I ſuppoſe it met with 
the greateſt reſiſtance at the time of its expulſion thro? the urinary 


paſſage. | 
An account of ulli. 3. IN ccenobio ſeculari, quod Marienthal appellatur & ad 
a ſtone diſ. hore circiter diſtantiam ab Helmſtadio fitum eſt, re- 
_— = rum ceconomicarum hujus ccenobii præfectus eſt vir nomine Wid. 
diſcharoed mannus, ſexagenario major, ſed robuſtus & duro vitæ victuſque ge- 
through the neri adſuetus, qui per plures annos primo renum calculo ſæpe & 


2 By vehementer laboravit, eorumque ſenſim magnam copiam, quorum 
7. Ur. 


He. multi piſi magnitudinem ſuperabant, per iter urine haud ſine mag- 
eiſter to M. _. f ' . - ; 

de Thom. nis doloribus excrevit. Tandem vero quatuor ab hinc annis ca! 

1. 417. p. 13. culi quoque veſicæ omnia percepit ſymptomata, ita ut ſæpe non fine 

an. NW. maximis cruciatibus in pubis & perinæi regione urinam excernert 

LANES potuerit. Tandem vero anno 1728, poſtquam aliquamdiu varii 

uſus erat remediis, & inprimis tinctura antinephritica Lipſienſi five 

Rothiana, atque ſimul cereviſiam illam his in regionibus contra cal 

culum celeberrimam, quæ Regiz Lutteræ vulgo Bòônigs⸗Lutter, op 

pido Brunſvicenſi, coquitur, & quam Duchſtein appellant, hancqu: 

ob cauſam in loca five urbes remotiſſimas devehitur, continuo pro 

potu ordinario hauſerat, aliquando vehementes inter mingendum do. 

ores, niſum & conſtrictionem in veſica, ſenſumque eo ipſo ac | 

calculi in veſica frangerentur ac diſſilirent percepit, eoque ipſo moi 

aliquot fruſtula calculi fracti cum lotio dejecit, quæ deinde per plu 
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Cnar. V. A large fone formed in the urethra. 


res dies alia ſecuta ſunt, donec tandem ab eis liberatus bene atque 

ncratice ab omnibus & calculis & calculi doloribus immunis nunc 
vivat. Calculos plures una in hoc viro fuiſſe, majores quam ut in- 

ri per urethram tranſire poſſent, docet primo diverſus color di- 
verſforum fruſtulorum, quorum nonnulla fuſcum obtinent colorem, 
alia flaveſcentem ad ſulphuris colorem aliquo modo accedentem, 

madmodum ex adjectis fruſtulis perſpicere eſt. Deinde id evin- 
cunt diverſa horum fruſtulorum ſegmenta, quorum alia majoris alia 
minoris arcus ſegmenta ſunt. Quod ad numerum attinet fruſtorum, 
centum Circiter ejuſmodi mihi dedit, qualia nunc offero, quæ ex 
matula collegir. Sancte vero mihi affirmavit magnam eorum co- 
pam periifſe, cum ſpe ruri, vel in ſylvis, vel in ſtabulis ad res do- 
meſticas curandas degens, multa cum urina vel in terram, vel inter 
herbas aut ſtramina ejecerit. Nonnulla horum fruſtulorum dimidium 
pollicem æquant, plura minora ſunt, eorumque ſuperficies externa 
convexa, interna in pleriſque concava, alia nucleum, ut vocant, cal- 
culi adhuc exhibent. Ex ſegmentis fruſtulorum valde convexis que 
hic mitto & quæ adhuc adſervo judicare licet vix ullum illorum 
calculorum nucem moſchatam ſuperaſſe, plures vero minores fuiſſe. 
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8 Ihil fere quam in Pelvi renali & in veſica calculos inve- 4 large fone 
nire frequentius: At quis unquam in ipſa urethra calcu- /*rmed in the 


Jum ponderis unc. quinque cum ſemiſſe invenit? en ideo caſum plane 
mirandum. 
Viginti abhinc annis penis cujuſdam Cookworthy ob luem vene- 


urethra, By 
Dr.].Huxham 
to Dr. Rutty. 


1. 413. p. 27. 


ram ad modum quaſi eunuchi Turcici reſectus fuit, at vulnus nec March He. 
probe curavit chirurgus nec bene ſanavit; cicatrice quippe obducta 173% 


vix ullum urine iter, urethra pene occluſa. Lotium exinde exi- 
guiſſimo rivulo ſummoque niſu reddidit; brevique inter mingendum 
cruciatus magnus acceſſit; pauloque poſt in media et ſuprema parte 
ſcroti tumor parvus, ſenſim tamen auctus in magnam demum excre- 
vit molem, lævum ad inguen quaſi vergens. Hinc urinam ejaculandi 
impotens prorſus factus ſtillicidio ejus continuo laborabat. Enatis 
etiam tribus quatuorve in ſcroto fiſtulis, pars forte maxima lotii ex 
hiſce defluebat, pure ſubinde comitante. At ne fic quidem tumor, 
jm durus admodum, vel minime decreſcebat, quinimo increvit uſque. 
Per plures jam annos miſer hic neglectus omnino ad Plymuthi noſo- 
comium tandem delatus eſt, Ibi quum ſummo nixu urinam, ſolito 
quod dixit ardentiorem, expellere corpus incurvando maxime conten- 
deret, ingens hic prolapſus eſt calculus, qui recens excretus uncias 
quinque cum ſemiſſe ponderis avoird. pependit. Eum mihi propere, 
quaſi-monſtrum quoddam, miſerunt noſocomii rectores. Rem certe 
quod debui plane mirabar, hominemque inviſi continuo, lacerum in- 
veni ſcrotum, jam minime tumidum, manum puerilem facile admit- 
tens, & ex urethra calculum elapſum fuiſſe deprehendi. Atqui id 
forſan haud parum miraculo adjiciat, quod magnum hoc lacerumque 
vulnus balſamo quodam terebinthino tantum oblitum brevi ſanum _ 

t. 


224 Obſervations upon the bodies Paxr III. 


fit, niſi quod parva adhuc pateat urinæ fiſtula in ſuperiore parte 
ſeroti. Atque miſellus ille, cui ante excretionem calculi vix ulla 
ſe movendi potentia, commode jam ſatis obambulat. Non ego 
quidem hunc calculum in urethra primitus fuiſſe enatum autumo, at 
ibidem ex arenoſa materia concretum. Cum enim parvus forte ca]. 
culus, ſemen quaſi hujus enotmis, è renibus delapſus ob urethram fere 
occluſam in canaliculo ſubſtiterat, ſabulo perpetim appellente auctus 
in immenſam hanc molem tandem excrevit. 


Daene . 1. R. Bowen of Haverford · Weſt, aged between forty 
1 - $4 and fifty, having been for about ſeven years ſe- 


perſon troubled verely afflicted with the uſual ſymptoms of the ſtone in the kidneys 
with a fone. and bladder, viz. bloody urine after exerciſe, ſtrangury, &c. dy'd in 
By Dr. Perrot May 1722. His body being opened there were found in the bladder 
Willanas- 6. fix ſmooth oval ſtones, exactly of the ſame figure and nearly of the 
May, 4 ſame magnitude: There were alſo three cells in each kidney, the fi- 
1723. gure of each ſuitable to that of the ſtones: The ureters were ſo præ- 
ternaturally extended, as very eaſily to admit the largeſt of the ones 
to paſs from the kidney to the bladder. The viſcera, &c. appeared 
in their natural ſtate. 
By Dr. Abr. XXV. {hy ſtudioſus per duos annos dyſuria frequenti labo- 
Vater. . 394 rans per illud tempus ultra quinquaginta calculos excre- 
2. 102. May vit, quorum plerique fine inſigni dolore inter mingendum ſeceſſerunt; 
Ge 1726. quidam tamen eorum reliquis majores, piſorum majorum vel pha- 
ſeolorum magnitudinem habentes, in urethra ſubſtiterunt ac manu 
chirurgi comminuti aut ſectione extracti ſunt. Incidit hic ſenſim in 
maraſmum totius corporis, ac urgente tuſſi ſicca & aſthmate, acce- 
dente inſuper tumore pedum œdematoſo, tandem lecto affixus ct, 
ac poſtridie animam redidit. Corpore ſecto in thorace pulmonem cum 
pericardio, diaphragmate & coſtis hinc inde concretum, ac in dex- 
tro præprimis latere ſcirrhoſum invenimus; in utroque preterei ven- 
triculo cordis poly pos inſignes, qui truncos vaſorum occupaverant, & 
proculdubiò aſthmatis atque inſequentis ſuffocationis, mortiſque ſubita- 
neæ præcipua cauſa fuerunt. In abdomine hepar & lien nullo manifeſto 
vitio laborabant; inteſt inum autem ileon ſugillatum erat, & colon in 
toto ſuo ambitu, à dextro inde latere ubi hepati accumbit, unà cum 
recto, ita conſtrictum & contractum apparebat ut vix digiti craſſitiem 
æquaret, nullamque fere cavitatem interlùs monſtraret. Tandem 
vias urinarias utpote officinam tot calculorum viſitantes, in renibus 
atque ureteribus nihil præternaturalis invenimus, in veſica verd tres 
calculos, phaſeolorum magnitudinem habentes, eos tamen non libe- 
ros ſed membrana valida involutos ac lateri anteriori prope ſphinc- 
terem adherentes deprehendimus, quos in rei memoriam una cum 
eorum involucro aſſervo. Unde hæc membrana calculos involvens 
originem trahat explicatu difficillimum mihi videtur; quamobrem 
hac data occaſione flatu per ureterem utrumque immiſſo inquiſivi, 
an illa membrana cum ureteribus communicet; & utrum fit ipla 


membrana, 
0 
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Char. V. of perſons troubled with the fone. 


membrana veſicæ interior à calculis in ureteribus, inter ſubſtantiam 
yelicz incedentibus, una cum uterere, vel hoc rupto extenſa: fed 
nihil detegere potui. Hos tamen calculos Dyſuriæ non tantùm 
continuæ, ſed etiam propter irritationem perpetuam, conſtr ict ionis 
præternaturalis inteſtini coli atque recti extitiſſe rationi conveniens 
videtur. 


225 


. 3. A Man aged 70 years died of a ſuppreſſion of urine, occa- O3/erpations 


ſioned by a ſtone ſtopping in the urethra, juſt within 


on the body o 


the glans, of the bigneſs of a horſe-bean. This appearance, with the 27 *roub/ed 


ſymptoms that had attended this miſerable man, gave me reaſon to ex- 
pect ſomething remarkable in the urinary paſſages. The ureters and 


with the lone. 
By Mr. J. 
Ranby, A. 401. 


pelvis were very much diſtended; which is common where great num- . 413. 
bers of ſtones have deſcended down them, from the kidneys to the 7, Cc. 


bladder. The bladder contained about ſixty ſtones, the largeſt of which 
was about the ſize of a walnut, the others ſmaller ; and juſt within the 
neck was a hard tumour as big as a nutmeg, which almoſt cloſed the 
orifice: and indeed the ſituation of this tumour was ſuch that it not 
only made the paſſing the catheter very difficult, and hinder'd our 
feeling the ſtones by direfting the inſtrument upwards; but likewiſe 
would alone produce the ſymptoms of the ſtone in the bladder, by 
obſt ructing the free diſcharge of urine thro* the urethra; the inner 
membrane of which appeared as if lacerated in ſeveral places, and 
the tube filled with a glutinous matter tinged with blood. On the 
back part of the veſiculæ ſeminales near the proſtata were ſeveral ſtones 
as large as peaſe, which cloſely adhered to the adjacent membranes. 
XXV. 4. Omo ſeptuaginta circiter annorum ventris dolore 
horrendo correptus eſt die Oct. 19. 1722. Acceſ- 
ſerunt vomitus & urine difficultas: prez doloris atrocia ſeſe erigere 
non poterat, ſed miſere incurvatus dies nocteſque prope focum jacebat 
ejulans. Sexto morbi die, . urina prorſus ſuppreſsa, de dolorosa circa 
hypochondria ſtricturà, perinde ac a funibus circumjectis, queri cœ- 
pit, poſtea de pondere quodam in veſica moleſto, quaſi rapi majoris 
lic aiebat) inibi hoſpitantis. Omnibus in pejus ruentibus die morbi 
duodecimo ad plures abiit. Cadavere aperto veſicam ſecuimus, quam 
vel a minimis calculi veſtigiis immunem invenimus; in utroque au- 
tem rene (multà aqua refertis) repertus eſt calculus inſignis, ſcaber 
& multiplici ramo per parenchyma ſe _— quem integrum 
extrahere nulla arte potuiſſes niſi tota prius fru ulatim decerpr carne. 
Ramorum maximus in ureteris caput ſe inſinuans adeo id occupa- 
verat ut ampulla obturamento ſuo arctius occludi vix poſſet. Ulte- 
rius ſcrutari nobis non licuit, ideo unum tantum addam, nempe quod 
omentum inſtar faſciæ anguſtioris ſub hepate retractum deliteſcebat. 
Pauper erat & corpore athletico, ſemper ſanus, niſi quod a paucis 
annis aliquando ſabuloſa per urinas excerneret. 
XXV. 5. R. Laurence, a gentleman of about forty years of 
M age, had for near twenty years a complaint in his 
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1728. 


By Dr. P. 
Hardiſway 7s 
Dr. W.Stuke- 
ley. 1. 377. 
p. 327. May 
EF 1723. 


Fig. 112, 113. 


Stones found 
in the kidneys. 
By Mr. Do- 
byns, u. 402. 
p. 452. Apr. 
6c. 1728. 
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Fig. 114- 


Fig. 115. 


A new method 
of cutting for 
the ſtone. By 
Mr. J. Dou- 
las. v. 371. 
p. 83. Apr. 
Ec. 1722. 


Fig. 116, 117. 


Fig. 118, 119. 
Fig. 120. 


A new method of cutting for the fone. Par III. 
kidneys; making bloody urine upon any extraordinary motion, but 
free — the great pain and all other ſymptoms uſually attending 
nephritic caſes. Upon opening the kidneys after his death, there 
was found in each a ſtone of an extraordinary ſize and figure, beſides 
one hundred ſmaller, which are brought for the view of the ſociety, 
with a deſcription and draught of the two largeſt. 

Fig, 114. Shews the ſtone denudated, as taken from the pelvis 
of the right kidney. 

4. That part which had branched into the ureter, and totally ob- 

ſtructed its channel. 5. 5. b. The eminent parts of it. c. c. c. 
That part which fill'd the capacity of the pelvis. 

Fig. 115. Shews the ſtone taken from the left kidney. 

4. That part which had protruded it ſelf into the upper part of 
the ureter, but did not totally plug it up, by which mean; 
the urine had a paſſage. 5. b. b. b. The eminent parts which 
branch'd into the fiſtulæ membranacez. c. c. c. c. The body 
of the ſtone which lay in the pelvis of this kidney. 

XXVI. W Ver ſince I was anatomiſt and ſurgeon enough to reaſon 
upon the cauſes of the tediouſneſs and bad ſucceſs of 

the common methods of cutting for the ſtone, I concluded that th 
were principally owing to the natural ſtructure and ſituation of the 
parts concerned. Therefore I began to conſider why that operation 
might not be performed the high way ſo frequently mentioned by 
authors, but never approved by any except Fr. Roſſetus the moſt ſa- 

acious of all ſurgeons, who has certainly been very little read or very 
if underſtood, elſe this operation had not been ſo long a ſecret. 
After making ſome experiments on dead bodies, I was convinced that 
the ſtone might be extracted that way with a great deal leſs trouble 
than by the common one; and I was perſuaded that the wound would 
heal again by the many authentic inſtances we have of accidental 
wounds in .the ſame place being ſpeedily and firmly cured; and 
therefore I reſolved to make the experiment on the firſt patient! 
could meet with, which I could not procure till Dec. 1719, and then 
I proceeded as follows. | 

The patient was laid flat on his back upon a table, with a pillow 
under his head, his wriſts and ancles being faſtened together, with 
ſtraps. Then I ordered one aſſiſtant to his head, another to each 
of his ſhoulders, two to the penis, one of which was to manage the 
ligature and the other the prepuce, and one to each knee to hold 
them as. faſt as poſſible. The patient and the aſſiſtants being thus 
placid, the operation conſiſts of three parts. | 

Firſt, In filling the bladder which is done thus: paſs the catheter 

hg. 116. draw out the ſtillet fig. 117. and order the ligature-afſiſtant 
to caſt the ligature, which is a skein of ſilk, round the penis above 
the glans. Fix the key fig. 118. to the head of the catheter fig. 119. 
to keep it ſteady while you ſcrew on the ſyringe fig. 120. and ſcrew 
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Cuar. V. A new method of cutting for the ſtone. 


the ſecond part of the ſucking-pipe fig. 121. to the firſt fig. 122. Fig. 121, 122. 


Then order the penis ligature to be ftraitned, and the prepuce aſſi- 
ſtant to gather the prepuce up about the catheter and to hold it as 
cloſe as poſſible. Then order the water, being a little warmer than 
milk, to be clapped under the fucking-pipe, and having drawn it 
up into the ſyringe thruſt it into the bladder leiſurely, till it is fo 
full that you can perceive its tumour through the abdomen, (at which 
time you will alſo obſerve the penis above and the prepuce below 
the ligature very much ſwelled, and the patient in a great deal of 
pain) which is a certain ſign that there is enough injected; then 
withdraw your {yringe and catheter together, raking particular care 
that your penis aſſiſtants ſtraiten their gripe, leſt water ſhould 
follow the catheter which would undo all. 

Secondly, in making the inciſion, which is done thus: Order the 
penis aſſiſtants to turn the penis towards the anus that ſo their hands 


may be the more out of the way; take the firſt knife fig. 123. and cut Fig. 124. 


at leiſure and with a ſteady hand, from near the upper part of the 
tumour of the bladder, or lower according to the — ed bigneſs 
of the ſtone, down to the os pubis and exactly in the middle; when 
you are got a little more than half way through the abdominal muſeles, 


take the ſecond knife fig. 124. clap its back on the middle of the Fig. 124. 


os pubis and run its point down towards the ſphincter untill you get 
into the cavity of the bladder, which is diſcovered by the iſſuing out 
of the water, then run- your knife along very quickly towards the 
fund of the bladder as far as is neceſſary. 

Thirdly, In extracting the ſtone, which is done thus: Before you 
withdraw your knife introduce the fore and middle fingers of your 
left hand into the bladder between the knife and the os pubis; then 
withdraw your knife and thruſting the fore and middle fingers of 
your right hand into the anus raiſe the ſtone up towards the wound, 
and ſo you will eaſily catch hold of it, though never ſo ſmall, with 
your fingers which are in the bladder; draw it out with the ſmalleſt 
end foremoſt, and introduce your fingers again to feel if there are 
— ſtones, and draw them out as before. | 

he operation being over, with a needle and thread make one 
ſtitch through the skin in the middle of the wound, and tie it 
pretty cloſe; undo the ſtraps and carry the patient to bed. My pa- 
tient being put to bed I laid a pledget arm'd with balſam over the 
wound, and a bit of ſticking plaiſter over that. Then I embrocated 
all the abdomen, ſcrotum and penis with warm ol. chamæmel. over 
the drefling and all the abdomen I applied an emollient' pultice, 
ſpread almoſt an inch thick on ſoft flannel; then I turn'd a ſwath a 
little broader than the patient's hand once round him, and pinned 
it on the pultice cloth, juſt tight enough to keep it on. As ſoon 
as he was dreſs'd I gave him an opiate (for nothing is ſo proper as reſt) 
ſuch as this ye aq. cinnam. bord. ii. — Ke gutt. xv. ſyr. de 
| Gg 2 mecon. 
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Fig. 125. 
Fig. 126, | 


Fig. 127. 


Fig. 128, 


A new method of cutting for the fone. Paxr III. 


mecon. zii. which may be increaſed or diminiſhed as the caſe requires, 
Next evening I took off the pultice and dreſſing and cut the ſtitch 
then fomented the wound and all the abdomen with ſtupes wrung out 
of aq. calc. and freſh urine, as warm as he could bear it, and dreſs'd 
the wound as before. Then I rubb'd all the ſcrotum, penis, and 
groins with unguentum album, to prevent their being ſcalded by 
the urine which flows from the wound. The wound muſt be dreſs'd 
twice a day at leaſt, till you have a plentiful digeſtion. After every 
dreſſing the ointment and oil was uſed, as before directed. There 
is little variation in the dreſſing of the wound, except what is com- 
mon in others. The urine flows always through the wound, untill 
the wound of the bladder is cured, which is ſooner or later according 
to the conſtitution of the patient. When the urine begins to come 
the right way, it pains and ſcalds them much after the ſame manner, 


as when they had the ſtone, (which is cauſed by the contraction of 


the urethra that has been ſo long uſeleſs,) but it never laſts above a 
day or two, and then they make water with the ſame eaſe as any 
other perſon. They ought not to be forced to go to ſtool under 
ſix or ſeven days, unleſs there is ſome particular reaſon for it, be- 
cauſe ſtraining to go to ſtool injures the wound. They ought never 
to be taken up, except to have their beds made, until the urine comes 
all the right way, becauſe it makes them ſick and faint; and con- 
ſequently hinders the cure of the wound. Cold is to be carefully 
avoided, becauſe it puts them to a great deal of pain either to ſtifle 
it or to cough out. If a flexible catheter could be 2 and kept 
in the paſſage without pain, it would very much haſten the cure of 
the wound. 
I made this operation the firſt time Dec. 23. 1719. upon a boy be- 
tween ſixteen and ſeventeen years of age, and in five weeks time he 
was perfectly cured. The ſtone was of the figure and bigneſs of fig. 
125. I made the ſecond operation May 12. 1720. on a boy of eight 
ears of age, and in ſix weeks time he was perfectly cured. The 
one was of the figure and bigneſs of fig. 126. The third pa- 
tient was but three years of age, and was cut in Aug. 1720. but died 
of convulſions about 15 hours after the operation. Fig. 127. Shews 
the form and bigneſs of his ſtone. The fourth operation was made 
March 23. 1720-21. upon a boy about fourteen years of age, and 
in four weeks afterwards he was perfectly cured. This ſtone is re- 
preſented in fig. 128. In this patient I made a ſmall wound in the pe- 
ritonzum through which I ſaw the guts preſent, but I puſhed them 
back with my finger and ſtitch'd the ſkin, and we had no farther in- 
conveniency by it. Theſe three patients have been already ſhew'd 
before this ſociety. This operation may be perform'd with equal 
ſucceſs on females, when the ſtone is large, but if it be ſmall the 
common way of extracting them is very good. 


: F rom all which I think I may ſafely conclude in the words of the 
inimitable Roſſetus. 2 


Cuar. V. Two chirurgical queſtions anſwered. 


« Poſt hæc nemini dubium eſſe debet novam hanc noſtram cyſ- 
« totomiam vetere illà tot doctiſſimorum chirurgorum cyſtotomi 
« (tam periculosà, ut eam aggredi vel ipſe Hippocrates chirurg6n 
« chirurgotatos metuerit) & leniorem & tutiorem haberi. 


XXVII. Q. 1. W it is not poſſible in ſome meaſure to relieve Two chirurg;- 
thoſe perſons (who by reaſon of their great age, «/ 9uefions 

bad habit of body, &c. cannot ſubmit to any of the great operati- Aated and an- 

ons for the ſtone with tolerable hopes of ſucceſs) by making an arti- V, 7 


ficial fiſtula in the perineum ? 


1. 399. þ. 
A. That a great many patients offer, both young and old, who 725 U g 
are afflicted with the ſtone in the bladder, and whom we cannot with 1727. 


any tolerable hopes of ſucceſs adviſe to ſubmit to the great operations 
for the ſtone, daily experience ſhews. It is inhuman to cut them, 
and ſhews a very great imperfection in our art to ſay we can give 
them no relief. Is there no medium yet found out between living 
in extream „ ſubmitting to a deſperate operation? Yes 
Thomas Fienus about 125 years ago pron a palliativecure for ſuch 
patients, where a radicative cure could not be expected ; an operation 
which may be performed with ſafety on the moſt ancient; the wound 
is ſo ſmall and the parts cut of ſo little conſequence to life. An o 
tion by which we can prevent or alleviate the moſt lamentable 
effects of the ſtone ;z viz. the total ſuppreſſion of urine and the cutting 
pains they endure in and after making water, &c. yet this operation 
has been as little minded all this while by the hoſpital-lithotomiſts, 
j Roſſet's moſt excellent treatiſe before I introduced the hypogaſtric 
ſeftion in 1719. Tho? I admire Fienus's deſign in making his Fifty 
yet I can by no means approve of his way of doing it. It ought to 
be performed thus: place the patient as in Marianus's operation; paſs 
a ſtaff into the bladder, and cut the ſkin and fat until you lay Sac 
part of the urethra bare which reaches from the proſtate gland to 
the cavernous urethra z then make a ſmall inciſion into it with the 
point of your knife, withdraw the ſtaff and paſs a ſmall flexible can- 
nula into the wound of the urethra ; then dreſs the wound ſ. a. ex- 
tract the cannula, clean it and introduce it again every dreſſing, that 
ſo you may leave a fiſtula in the room of the wound. Through this 
hſtula the patient himſelf or any one about him may eaſily paſs an 
oiled probe, and puſh the ſtone back whenever he finds himſelf at- 
tacked with a ſuppreſſion of urine, or when the ſtone preſſes hard 
againſt the ſphindter in endeavouring to make water; which other- 
wiſe could not be done without the ceremony of ſending for a ſur- 
geon, and ſtaying in miſery till he comes to paſs the catheter, which 
in ſuch caſes is not always to be done without a great deal of pain, 
and ſometimes danger. By this fiſtula we can alſo very 1 | 
any liquor that may be thought proper either to prevent or allay the 
inflammation of the bladder, or cleanſe it from the gravel, or any 
other ſort of filth that may collect there, by which the increaſe of 
the ſtone will be prevented, &c. In 
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In females all thoſe advantages are obtained by the natural ſtreight. 
neſs and ſhortneſs of the urethra, whence they never ſuffer the tenth 
part that males do; which is an inconteſtable evidence that when the 
paſſage into the bladders of males is made as ftreight and near a; 
ſhort (as is done by the forementioned fiſtula) they will reap the ſame 
advantages. | | 

Q. 2. Whether it is not poſſible to dilate the artificial fiſtula in the 
perinæum of males, and the urethra of females with ſpunge or 
gentian-tents gradually increaſed for ſome time to ſuch a width, that 
we may eaſily paſs a pair of forceps into the bladder with which the 
ſtone when ſmall may be extracted, and when large, or of an irregular 
figure, broken, and the pieces extracted gradually and at different 
times, when they cannot be extracted at once, without fatiguing the 
patient too much ? 

A. To prove that both theſe fiſtulas may be dilated to a ſufficient 
bigneſs by the means propoſed, (eſpecially if the parts are frequent- 
ly bathed in a ſemicupium or otherwiſe as the operator ſhall think 
proper, and ſome warm oil injected into the fiſtula every time the 
tent is changed, the better to ſupple and relax the parts) I ſhall 
only make uſe of three arguments; 1ſt, common experience ſhew 
to what a great width fiſtulas in all other parts of the body, though | 
very ſmall at firft, may be dilated by ſpunge or gentian tents. 2dly, 
Nature herſelf without any art has frequently performed this opera- 
tion on both ſexes ; in males who have been cut for the ſtone after 
the old way, and had fiſtulas remaining in perinæo, it is often 
found that ſome conſiderable time afterwards ſtones of no ſmall ſize 
have appeared which had made their way thro' the ſphinRer of the 
bladder into the membranous urethra and ſtuck near the orifice of 
the fiſtula, whence they were eaſily and ſafely extracted. I ſaw a 
ſtone lately as big as a puller's egg that was expelled from the bladder 
of a young woman without any help, as her phyſician aſſured me, 
and ſhe had no inconveniency afterwards, which certainly would 
have happened if it had been extracted after the common violent 
method. In the Phil. Tranf. n. 397. Dr. Beard of Worceſter gives 

| Vid. ſup. an account of a yet larger ſtone, that paſſed after the ſame manner 7, 
J. XXIII. 2. but ſhe had the common inconveniency afterwards, viz. an incont!- 
nency of urine, owing more to the roughneſs than the bigneſs of the 

ſtone that had lacerated the parts as in the common operation, which 

might have been prevented had ſhe been afliſted in time as above. 

3dly, M. Collet in his Traite de la Taille gives an account of a gen- 

tleman on whom he performed this operation three different times, 

and extracted in all ten ſtones. His words follow: Enfin M. Uſſon 

«« etant hors de danger & ſa playe prete a ſe cicatriſer, prẽvoyan 

bien ce qui pourroit arriver dans la ſuite je lui conſeillii de tenir (i 

6 playe ouverte, pour y entretenir ſeulement une petite cannule, qu 

cc Poccaſion donneroit une entiere liberte de faire injection pou! 

I 6 nettoyct 
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« nettoyer la veſſie de toutes les immondices & pour qu'on pit en- 


lever les nouvelles pierres qui pourroient ſe former. Il prit ce 


« parti, & il ſe trouva bien durant cinque annees quil a vecu depuis 


« avec aſſez de ſante. Mais a trois differentes repriſes je me ſuis vd 
J oblige de lui tirer juſqu'a dix autres pierres qui s'etoint form&es 
dans la veſſie: une petite tente d'eponge preparẽe miſe pendant 


« quelques heures dans la fiſtule à la place de la cannule me facili- 
« toit Pentree d'une tres petite tennette. M. Uſſon s'habilloit dans ce 
« moment & il ſortoit pour aller par tout ou ſes affaires Pappelloient.” 
| myſelf know a gentleman that now keeps a fiſtula in perinæo open 
for the very ſame reaſons. 

Since then it is evident that fiſtulas in all parts of the body are 


dilatable to a great width, ſince nature is often able of herſelf to di- 


late the very parts in diſpute to an cy degree; and ſince 
the very operation J here propoſe has been ſucceſsfully performed three 
times on the ſame perſon; therefore an artificial Aula in males, 
and the urethra in females may be dilated ſo as to extract any ſtone 
without cutting the body of the bladder, or lacerating any of the 
parts, This operation will appear much leſs ſurprizing 7 we conſider 
that it is only dilating the ſphincter of the bladder, &c. in a diffe- 
rent manner from that daily done in Marianus's operation. By this 
method the parts are dilated gently and gradually, after being well 
bathed and anointed the better to relax them: whereas in Marianus's 
operation they are dilated quickly and violently, and then the ſtone, 
be it of what largeneſs or figure ſoever, is forcibly drawn out imme- 
dately ; whence contuſions, lacerations, hæmorrhages, inflamma- 
ions, mortifications, &c. 


C HAP. 
AFFECTIONS of the BoxESs and Joints. 


. ws years ago I communicated to the royal ſociety 
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my obſer- Obſervations 


vations upon the bones; fince which time I have frequently pen the 
employ'd my thoughts upon the ſame ſubject, and have found that bones and the 
the ſuperficial part conſiſted of an inconceivable number of ſmall eum. By 


veſſels and ſome few of a larger ſize 3 which laſt when came to 


[the ſurface of the bone appeared to be cloathed either with a mem- 


brane or a bony ſubſtance perfectly tranſparent. I once diſcovered 
n a ſmall portion of a ſhinbone four or five veſſels, of ſuch a ſize 
tat a ſingle filament of ſilk might have been drawn thro' their aper- 


ture. 


W- 


enhoeck. 
n. 366. p. 91. 
Sept. c. 1720. 
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Fig. 129. 


Fig. 130. 
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ture. One of theſe appeared to conſiſt of two openings, each of 
which ſeemed to be provided with a valve, which was ſo diſpoſed as 
to let out the contents of the veſſel, but ſuffer nothing to go into 
it, In all my obſervations upon the ſurface of the bones I never, but 
this once, diſcovered ſo many of theſe veſſels in ſo ſmall a compaſs, 
As for that matter which iſſues from the bone and is carried into the 
perioſteum, I have diſcovered the ſource of it to be the ſpongy or 
cellular ſubſtance on the inſide of the bone, which is the repoſitory for 
the marrow. This ſpongy ſubſtance conſiſts of long particles cloſely 
united and linked together, and compoſed of an infinite number of 
ſmall veſſels, ſome running lengthwiſe, and others taking their courſe 
towards the ſides of the bony particles. Theſe bony particles, not- 
withſtanding their great number of apertures, are yet exceeding hard, 
and lie ſome of them parallel, and others perpendicular to the length 
of the bone. Thoſe particles that lie perpendicular to the length of 
the bone have veſſels proceeding from their ends, and from their ſides 
where they do not lie cloſe together proceed other veſſels that com- 
poſe the cortex, or ſuperficial part of the bone. And thoſe bon 
particles that lie parallel to the length of the bone ſend out veſſel 
from their ſides that iſſue out through the ſide of the bone. It i; 
impoſſible for thoſe who have not ſeen this to conceive the prodi- 
gious number of ſmall veſſels whereof the cortical part of the bone 
conſiſts z which in ſome places lies no thicker upon the ſpongy part 
than a thick hair of a man's head, tho? in other places it has three 
or four times that thickneſs. To the cortex of the bone the peri- 
oſteum is united, not only on the outſide, but even by entring in 
2 places into the very ſubſtance of the bone, and is joined to it 
by the veſſels which iſſue from the bone, in ſuch a manner that 
ſometimes one cannot determine which is the bone and which belongs 
to the membrane inveſting it, both appearing in the microſcope to 
conſiſt alike of exceeding ſmall veſſels. To make this better under- 
ſtood I have given in fig. 129. a repreſentation of a ſmall part of the 
bone with the perioſteum adhering to it, in which ABCDEF 
repreſents the bony part, whether taken from an ox or ſheep I do not 
now remember. The perioſteum is marked with the letters BGHIE, 
the thickneſs of which is deſigned by BG, or IE, tho! in other places 
of the bone, and even at no greater diſtance than two or three hairs 


- breadth, it is twice or thrice as thick. Here all the ſmall veſſels in 


the perioſteum are repreſented by ſo many dots or points; but in 
other places where I have ſeveral times ſeen the membrane of twice 


this thickneſs the upper half of it appeared to be of a different make 


from the under part; for in the upper I could diſcover not only thoſe 
veſſels that had been cut tranſverſly, and which conſequently were 
repreſented by ſo many points, but likewiſe a great number of other 
veſſels running lengthwiſe along the membrane, as iff fig. 130. LO 


PQNM. I am fully perſuaded that the part repreſented by B 


HIE, 
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of i HIE, fig. 129. is not entirely membranous, but that ſome part of it 


2 js really bony. It we cut thro? the perioſteum ſo deep as to divide the 
to part of the bone marked with the letters AB CDE F, in the ſame fi- 
ut gure, we find the ſame appearance of pores in the bony ſubſtance, 
85. which are no other than the tranſverſe ſections of ſmall veſſels; and 
he beſides theſe there are other veſſels running longways in the bone. 
or And we find uſt the ſame in thoſe tranſparent parts that lie between 
be the bony particles, which are repreſented thicker between B CDE. 
ly than they appeared to me. It is my opinion that the uſe of theſe 
of bony particles is to convey an oleaginous liquor into the perioſteum, 
rle and that from the perioſteum it is carried by the intervention of the 
t- other membranes into all parts of the body when in a healthful con- 
d, dition. In another placel ſaw a great number of veſſels ariſing from 
th 2 greater depth within the bone, which drew cloſer together fo as to 
of compoſe ſmall faſciculi before they entered the perioſteum, in which 
les they ſeparated one from another and diſperfed themſelves again. It 
m- is difficult to determine whether theſe vellkls bring any liquor into the 
n bone or carry it out; but I rather think they ſerve to carry it : 
th out. Having placed another piece of bone before the microſcope 
is with the perioſteum adhering to it, I could diſcover a great number 
di- of veſſels that I had cut through lengthways as they ran along the 
ne perioſteum, and others that were cut thro? tranſverſly and appeared as 


art o many points, as in fig. 130. K LOOP QNA, where the bony part 
re 1s marked by the letters K L MN A, in which, tho? no pores or 
ri veſſels are here repreſented, yet is it full of openings. That part 

in which is deſignꝰd by LOPQN M we muſt not take to be entirely 
it membranous, for I am of opinion that that part of it which lies next 
hat the bone, and which is repreſented by L MN, is of a bony ſub. 
ngs ſtance, I had another alf piece of bone lying before a microſcope, 
> (0 of which I cauſed a part to be repreſented by RS WX V, hg. 


ler- 131. in which RST Vis the Bone, and SW X T the perioſteum, Fig. 131 
the which in this place was no thicker than a thick hair of a man's beard, 
3; "ut in another part of the ſame bone at a ſmall diſtance it was full 
not Fur times that thickneſs. I placed another piece of bone before a 
IE, microſcope, ſo that the bone did not appear, but only the peri- 
aces oſteum - and the muſcular fibres, which were cut thro? tranſverſly 


airs and appeared to be ſurrounded by the fibrillæ of the perioſteum, as 
$1n in fig. 132. where YZ AB. is the perioſteum, and Z CD A the Fig. 132. 
t in teſhy fibres cut thro' tranverſly. This piece of bone was taken 


vice hom one of the ribs of a fat ox. and I was ſurprized to find that in 
lake this place, as I cut longways thro? the ribs, I could not diſcover any 
noſe particles of the marrow, whereas in other parts the rib abounded 


vere WF vith them. I had kept ſome pieces of a fat ox's ribs full two months 
ther WF by me, ſo that they were now grown very dry. From one of theſe 
LO cut off a very thin ſlice, and placed it before a microſcope. Ir is 
5 preſented by AB KC, fig. 133. having been cut off tranſverſly pig. 133. 
IE Vol. VI. Parr III. H h | and 
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and as thin as poſſible from the rib, with part of the perioſteum, 
as from K to C, ſtill adhering to the bone, and another part of it 
BK D torn off from the bone, except that in ſome places the bone 
and the membrane are ſtill united by veſſels torn out of their places 
that run from one to the other. In this figure D E F C repreſents 
the perioſteum, and EG HIF is ſomething lying upon it, which! 
could not tell what to make of, tho' it appeared to me to be mem. 
branous. From ſome very thin ſlices ſhaven off the rib both of an 
ox and of a calf I tore the perioſteum entirely, or at leaſt as much 
of it as poſſibly I could; the edge of the bone to which it ſtuck is 
Fig 134, 135. repreſented by LM N, fig. 134. In fig. 135, O P Q repreſents 
the edge of another ſmall {lice of bone, from which the perioſteum 
was torn off; by its appearance it ſhould ſeem that the union of the 
erioſteum with the bone is ſo firm and ſtrong that, in ſeparating 
it, ſome of the ſuperficial particles of the bone are torn off with it. 
TT have likewiſe diſcovered ſome veſſels within the marrow-bone of the 
ſhank of an ox, that ſeemed to be blood-veſlels. 

Since it appears from our obſervations, which have been made 
with great diligence and care upon bones of all kinds, that they 
conſiſt for the moſt part of exceeding ſmall veſſels, which ariſe 
from the inner, hollow, or ſpongy york of the bone, and paſſing 
through the ſuperficial or cortical ſubſtance enter the perioſteum, 
and are from thence continued even into the utmoſt parts of the 
body ; we may from hence reaſonably conclude that, in a healthful 
body, as there is a conſtant ſupply of an oily ſubſtance carried into 
the bones, ſo this is again. conſtantly carried out from the. bones by 
means of theſe veſſels into all parts of the body, even to the extre- 
mities of the fingers. | 

The ſeapula II. NT: 5, 1713, one John Fletcher on board the Neptune of 
and head of Liverpool, had the misfortune to break the radius and ulna 
— — of his left arm, the ends of which burſt thro' the ſkin. He was im- 
ua e mediately dreſſed by the ſurgeon of the ſhip with the common a- 
cation. By ſtringents and bandage, and about five or ſix days afterwards I was 
Mr. P. Derante deſired to viſit him. I found his ſurgeon along with him, who told 
_ J. me he would do very well becauſe he was in no pain at all; how- 
0 — 15. ener uncovering his arm I found it black and inſenſible from his 
Jau. Sc. 15 22. fingers to his ſhoulder, and therefore adviſed the immediate ampu- 
d csq«Rution of it, Which his ſurgeon oppoſed ; however J ſcarified it very 
deep in ſeveral places, and then applied a warm dreſſing. Next day 
the ſhip put to ſea and the poor creature was ſent to Waterford and 
committed to my care. As ſoon as I could get my apparatus ready, 
I cut off his arm as high as poſſible, and cauterized the ſtump, which 
was perfectly mortified as high as the acromion. Next day E 

the mortification ſpreading toward the lower angle of the ſcapula, 
rubbed the edges of the-mortified part with armed probes dipt in a 
ſolution of argentum vivum in aq. fort. which compleatly anſwered 
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my intention; for from that time it ſpread no further z next dreſſin 
I ſcarified and cauterized all the mortified part, and dreſſed it f 
a, I continued this method for ſeventeen or eighteen days, and then 
the ſloughs began to ſeparate and caſt off daily; ſome time after- 
wards the ſcapula began to part from the os humeri and clavicula, 
and at length came out whole ; I was then put to it what to do 
about the ſtump of the os humeri, which ſtill adhered to the pecto- 
ralis and latiſſimus dorſi; but in a little time it alſo ſeparated and 
came away, without any hemorrhage ſucceeding as I expected. I 
was then obliged to cut off part of the clavicula before I could cica- 
trize the wound, which was ſoon afterwards accompliſhed. 
III. HE. curious Mr. Ruyſch, in an obſervation on the ſpina bi- 4 erna. | 
fida, takes notice that other writers have deſcribed it to be tra! tumour 
cloven into two equal parts longitudinally, as butchers ſplit the back- e h 
bone of an ox or ſheep; whereas of ten ſubjects which he exa- © 2 6 
mined not one was ſo, the body of the vertebræ being entire and 7 = 
the acute proceſles - only divided. Pretty near this deſcription is By Dr. Rutty. 
the ſpine before us. The back-bone is of a female infant fix days . 366. p. 98. 
old; whoſe mother, when ſeven weeks gone with child, being 9%. S720. 
frightened by her husband's falling from his horſe and very es | 
bruiſing. his loins gave the embrio this injury; however ſhe went out 
her time and the child was full grown. There appeared upon the 
region of the loins, in the ſame place where the father had received | 
his hurt, a tumour about the bigneſs of a ſmall turnip with a broad | 
baſis, around which the skin was diſcoloured as by an ecchymoſis, 
but it grew immediately from thence pellucid, like a veſicle raiſed by 
cantharides, and continued ſo throughout, except juſt at its apex, 
where was a ſubſtance like a fungus. This bladder was filled with a 
liquor which in ſcent and colour reſembled the true urine ſo mueh, that 
upon comparing the linnen ſtained by both we could perceive no ſen- 
ſible difference, and concluded there was a communication between 
the left kidney and the orifice, into which the ſurgeon's probe paſſed 
obliquely upwards about an inch. Whether the lens ſimilitude may 
hold betwixt the urine and this liquor in all caſes of the like nature, 
| have not had opportunities to obſerve ;/ but as Mr. Ruyſch has ta- 
ken no notice of it in ſuch a number of ſubjects as have been before 
him I am apt to think it does not. Upon opening the body, the” 
kidneys, contrary to expectation, were perfect, and did not any way 
communicate with the outward orifice. Having cleared away the 
tungous ſubſtance, which took up all the ſulcus or hollow of the 
ſpine, a long probe eaſily paſſed through the perforation up the chan-' 
nel which contains the medulla ſpinalis. Throughout this fungus were 
diſperſed a great many endings of ſmall nerves, from whence diſtilled 
this, as it were, urinous liquor which occaſioned the tumour : the 
reſt of the medulla was more compact, and filled the cavity of the 
(pine 3 tho' in ſome ſubjects it has _ walted to ſuch a —_— 
H h 2 at 


235 


230 


A cloven ſpine. 


degree that by blowing into the orifice one might inflate the dura 
mater; as was done by Mr. Dobyns in a caſe of this nature. The 
coat of the tumour conſiſted at its baſis of the cuticula, curtis, and 
membrana adipoſa: the two firſt of which forthwith terminating, 
the cuticula only was continued; immediately under which appeared 


Pag III. 


the muſcles and fungus above-mentioned. In this it differs from thoſe 
of Mr. Ruyſch, which received their coats from the membranes that 
cover the medulla : as likewiſe from thoſe taken notice of by Tulpiug, 
which borrowed theirs from the my e as he ſays; tho' b 
bis own deſcription it is more likely they proceeded from the ſame 
mem branes. 
Theſe tumours conſtantly attend the ſpina bifida : inſomuch that 
when any of them preſent themſelves on the Joins or back of a neu- 
born infant, we have good grounds to pronounce this to be the 
cauſe ; but we may be poſitive in it if the child can't move its lower 
limbs; the want of which motion is an infallible indication that the 
medulla ſpinalis reaches no farther than the ſwelling, whereby the 
nerves are not diſtributed to thoſe parts. They appear differently in 
different ſubjects. In ſome the whole tumour is opake ; which pro- 
ceeds from ſmall filaments of nerves propagated in great numbers 
throughout its coat, and not from the thickneſs of the ſkin, as Ruyſch 
will have it. In others it is pellucid ; and then the medulla termi- 
nates at once at the aperture of the ſpine, and does not ſhoot out in- 
to any ramifications. This before us is a com _ of both ſpe- 
cies, the greater part of which was pellucid ; the leſs, viz. the apex, 
ke 


The back-bone itſelf is not clefr, but has its vertebræ with their 
other proceſſes entire, and is only defective in its ſpines or acute ones. 
But that portion of the vertebræ which ſhould make an acute angle, 
from whence their ſpinal proceſſes naturally ariſe, in order to form 
the ſpecus or paſſage for the marrow, inſtead of that gapes and lies 
almoſt in a ſtrait line on each fide ; whereby the medulla is de- 
frauded of its uſual guard from external injuries. This defect begins 
at the third vertebra of the loins, and is continued to the end of the 
os ſacrum: which laſt is very extraordinary, it ſcarcely ever happen- 
ing to this bone; the reaſon of which I take to be the more than or- 
dinary compactneſs of its vertebræ, whereby it is leſs liable to be in- 
jured by any impreſſion. For we obſerve, that in adults they grow 
ſo cloſe together as to unite and form one large and ſolid bone. 

As the caſe before us is a vitium conformationis owing to the mo- 


ther's imagination, ſo the ſame ſometimes is occaſioned by matter 


lodging upon the ſpine and eroding the vertebræ by irs acrimony : 
but then you find a carious bone, whereas in theſe præternatural caſes 
there remain no ſuch footſteps. This was the caſe of the late Lord 
Peterborough, as related by Mr. Cowper, who upon opening the 
body found a large tumour from whence flowed a browniſh coloured 


matter; 
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matter; and under it the upper and fore-part of the ninth, and the 
lower part of the eighth vertebræ of the thorax were conſumed and 
gone, the medulla ſpinalis being covered with its membranes only. 
This gave riſe to thoſe ſymptoms in that morbid caſe, ſo nearly re- 
ſembling the above-recited in this preternatura] one. 
It is manifeſt that theſe caſes are incurable and mult in a little time 
kill the patient. But it is almoit immediate death to open the tu- 
mour; which every ſurgeon will naturally do that has not ſeen or 
read concerning it; the fluid feeming to _— a diſcharge. 
IV. Ichard Burt, near Briſtol, by a fall from his horfe received 4 in chi. 
ſuch a hurt in one of his knees as made him incapable of rurgery com- 
remounting : he felt ſomewhat crack in that knee, as he expreſſed it, monly miſtaken 
before it touched the ground, Upon examining the part I found, as — 
then thought, the ends of the broken bone drawn above four fin- 2. 365. 5. 44. 
diſtance from each other: but upon a ſtricter examination of the May&c.1 720. 
parts, I found the patella (which was drawn upwards by the exten- 
ſors of the leg) retained its natural figure, and that the hardneſs 
which was felt below was the end of the torn ligament that ties it to 
the tibia. The ends of the ligament were brought as near as poſ- 
ſible, and kept ſo about three weeks without any very remarkable 
accident intervening. He then began to walk, which was a little 
too ſoon, cauſing thereby ſome pains and looſening the cicatrix, 
which made it the longer before it was perfectly firm; however he 
wlks now without any perceptible lameneſs. I have met with two 
others in the ſame caſe, the one a perſon of diſtinction, who had not 
the good fortune to be ſo well cured, tho* not for want of all the 
are and circùmſpection imaginable ; for it is hardly to be expected 
that one in ten to whom this accident happens ſhould ever go right, 
it being next to an impoſſibility that the ends of the torn ligament 
ſhould be ſo exactly placed and retained as not to he one over the 
other. | 
Paree + affirms that he never ſaw one who had this bone broken 
that did not halt ever after : this I am very apt to believe, but muſt 
tſert from his notions of the caſe, and the cauſe of the lameneſs. 
Hildanus has given us a hiſtory of a tranſverſe fracture of this bone, 
which, after all the ſymptoms were removed, was cured. * Sed 
claudicatio ac ſumma imbecillitas totius cruris ſecuta eſt, ita ut 
non niſi maxima cum difficultate ambulare poſſet. As to the cauſe 
of the lameneſs he makes a query concerning Paree's opinion of it 3. 
Etſi vero opinionem hancce rationi conſentaneam eſſe in dubium 
revocare minime conabor, unus tamen reſtat ſcrupulus, videlicer, 
« an, fracta patella,” extuberantia calli talis eſſe poſſit ut cavitatem 
hanece (quæ inter femur & os tibiæ magna eſt) adeo adimpleat ut 


＋ B. 15, ch. 22. 4 Obſerv. chirurg. cent. 5. obſerv. 88. p. m. 485, 
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«© motum actionemque genu impedire poſſit? Videmus enim ut plu. 
rimum in reliquis oſſium fracturis (niſi contritio offis & perioſtei 
« fuerit maxima) naturam tam decenter & eleganter connectere off 
« ut rarò relinquatur veſtigium fracturæ. Perioſteum enim, quam 
« diu integrum eſt, materiam calli retinet quo minus in extuberan- 
« tiam excreſcere poſſit, niſi, &c. Deinde in hoc noltro ægro callum 
« non fuiſſe cauſam claudicationis ex ſequentibus apparebit: quaprop- 
ter diſtinctione hic opuseſt.” After this he goes on to ſhow us 
how many ways this bone may be fractured, but doth not obſerve 
that he ever ſaw it any other way broken, (unleſs in a gun-ſhot-wound) 
than tranſverily ; if he had, I am perſuaded this curious obſfervato; 
would never have omitted it, 

Ruyſch Þ writes as follows: „ Patellam propter duritiem ſuam 
« haud frangi poſſe nonnulli perverſe aſſerunt. Nos vero eandem non 
e ſolum a caſu graviori in genu frangi experti ſumus, verum etiam 
ce ſine caſu; cujus rei hiſtoriam recenſere animus eſt. Ante tres 
«© præterpropter annos viſitavi cum magiſtro Petro Adriani filio vi- 
„% rum fatis robuſtum, qui a ponte deſcendens in terram fere ceci- 
« derat; uno pede lubrico, reſiſtens tamen quantum potuit in ter- 
« ram non fucrat prolapſus; ſed ab illa reſiſtentia vehementiſſima 
ce tranſverſim fracta ejus patella, & adeo quidem evidenter ut inter 
e utrumque locari potuerit manus, una enim ſupra, altera infra genu 
&« ſentiebatur.” This obſervation is ſo like in all its circumſtances to 
that which I related above, eſpecially in that the fracture was made 
without a fall, that I am very apt to believe it is the ſame z and ima- 
gine he might be deceived by miſtaking the hard end of the ligament 
for the broken bone. And when theſe fort of accidents which are 
now called fractures of the patella come to be nicely examined, they 

will perhaps be found to be generally of the ſame nature. 
Concerning Nl Hs obſerved ſeveral ſoldiers diſcharged for being a little 
the different under the ſtandard, and having experienced the difference 
height of of a man's height in the morning and at night, I mentioned it to an 
8 officer, and thereby kept ſome perſons from being turned out of 
and at night. the ſervice. Since that time I have meaſured a great many ſeder- 
By the Rev. tary people and day-labourers, of all ages and ſhapes, and find that 
Mr. Waſle to difference to be near an inch. I tried myſelf ſitting, and found it in 
— Ss like manner; particularly Auguſt 21, 1723. weather warm, no wind, 
May&&c.172 4. at eleven in the morning I ſat down, and fixed an iron pin fo as bare- 
y to touch it. Thea I fatigued myſelf for half an hour with a gat- 


den- roller, and at half an hour after twelve I could not reach the nall 
ſicting by about half an inch. At two the ſame yay wanted near {ix 

x in the morning! 
touched the nail fully; and after the above-mentioned exerciſe fot 
only a quarter of an hour, at about a quarter after ſeven, I fell ſhor! 
almoſt as much as before. On the 27th, having ſate up late with ſome 


tenths of an inch. On the 21ſt, at half an hour after 
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friends, I was faint and felt my ſelf heavy and without any ſpring, 
and at 9 in the morning I did not reach the nail, though I had us'd 
no exerciſe, I rid out, but could not reach it that day. On the 
28th I rid about four miles; and whereas at 6 that morning I reached 
the nail, I had loſt 6 tenths of an inch by 8. Sept. 19th I came from 
Oxford a little tired, and next morning at 8 I wanted half an inch. 
If I ſtudy cloſely, though I never ſtir from my writing-deſk, yet in 
5 or ſix hours I loſe near an inch. All the difference I find between 
|hourers and ſedentary people is, that the former are longer in loſing 
their morning height, and ſink rather leſs in the whole than the lat- 
ter. I cannot perceive that when the height is Joſt it can be re- 
gained by any reſt that day, or by the uſe of the cold bath. I have 
not informed my ſelf ſo well about horſes z my mare comes ſeven this 
raſs, is ſtrong, ſhort back'd, and well legg'd. I meaſured her be- 
5 and after riding 20 miles April zoth, and could not perceive 
the leaſt difference in her height. The alteration in the human ſtature, 
| imagine, proceeds from the yielding of the cartilages between the 
vertebr to the weight of the body in an erect poſture. 
V. 2. J Have farther obſerved that in young perſons the alteration Remark, upon 
I is more conſiderable than in thoſe that are aged. The trials e preceding 
ſucceeding equally in a fitting and a ſtanding poſture will naturally tie. 
lead us to think that this remarkable alteration muſt neceſſarily ariſe — Wa 
from the trunk of the body. Now a perſon's ſtature has been always ;4. 5. 89. 
thought to be determined by the whole compages of the bones. But 
there is ſomething very wonderful in the ſtructure of the ſpine. The 
thickneſs and ſhortneſs of its bones, with the intervening cartilages, 
aſſiſted by the bony proceſſes, diſpoſe it to a motion peculiar to it 
ſelf, Whereas had the bones been of any conſiderable length, upon 
bending the body the articulations muſt have made a large angle upon 
their inmoſt edges, and the ſpinal marrow have been continual 
liable to be injured 3 or had the cartilages been entirely wanting, it 
would have been as uſeleſs as if it were but one bone, and we ren- 
dered uncapable of bending the trunk of the body. But by the pre- 
ſent diſpoſition of its parts *tis not only ſecured againſt any ſuch incon- 
veniences, but, although ſo ſmall a pillar, is capable of ſupporting: 
without hazard, prodigious weights. The different thickneſs of . 
cartilages placed betwixt the bones of the ſpine is alſo very remarka 


ble; the vertebræ of the breaſt requiring little motion the cartilages 
© are there but thin in compariſon of thoſe of the loins, where the mo- 


tion is vaſtly greater: and as the cartilages are abundantly thicker be- 
bore than behind, we bend our bodies ſo much more forward than back- 
ward; and by this means alſo in all violent exerciſes the parts con- 
tamed in the belly and breaſt are in a great meaſure ſecured from 
any damages they might have been liable to, becauſe by the pliable- 
nels and elaſticity of theſe cartilages they break the violent ſhocks 
vhich the viſcera muſt otherwiſe have neceſſarily ſuſtained, — 
| * 
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what I have remarked concerning theſe peculiar properties of the 
cartilages we may ſuppoſe them to be compreſſible, dilatable, elaſtic 
bodies, which will yicld ro any incumbent weight that is ſufficient 
to force their particles cloſer together, and that when this compreſſive 
wer is removed they will of themſelves recover their former ſtate 

| res inferior cartilage of the loins is thicker than the ſuperior, and 
conſequently more capable of having its thickneſs dirminifhed by any 
prefſure; now all ſuperior bodies preſſing upon the inferior, the whoſe 
weight of the body, except the lower limbs, muſt be ſuſtained by the 
loweſt vertebræ and their cartilages z bur theſe cartilages being much 
thicker than the reſt, and the incumbent weight bearing harder upon 
them, they muſt be more comprefled; and conſequeritly, when this 
weight is removed, their expanſion by their natural elaſticity will be 
greater alſo. This being the ſtate and diſpoſition of theſe parts, 
while we are employed about buſineſs till we diſpoſe our ſelves to 
reſt, the cartilages of the ſpine will by their compreſſible and yield. 
ing properties, become more cloſe and compact from the perpen- 
dicular preſſure they ſuſtain, and the ſpine, the only ſupport of the 
trunk of the body, will become ſhorter. But when this ſuperior 
weight ſhall be entirely removed by placing the body in a horizontal 
poſture, as it always is when we are in bed, the compreſſed cartilages 
will, by their elaſtic power, gradually recover their former expanded 
ſtate ; and ſo will produce a conſiderable alteration in a perſon's Kane 
1 have only one particular farther to obſerve upon this head, which 
is, that this alteration cannot be the fame in aged perſons as in 
thoſe that are younger, becauſe the cartilages, as we advance in years, 
gradually grow harder, till many of them arrive to the ſolidity of a 
bone ; that is, by degrees they loſe their ſpring or expanſive power, 
and at length continue in a compreſs'd ſtate of reſt. And this i: 
without doubt one principal cauſe, why old people not only ſeem to 
have loſt ſomewhat of their former height, bur are actually ſhorter. 
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ann l Ith regard to the operation of medicines I ſuppoſ Th 
hog W - Ppoſe 1. 1nat 
ee all thoſe parts of an animal body through which any fluid 
y Dr. John paſſeth, from the inteſtines to the minuteſt fibre, are the ſeat of me- 
Quincy, to dicine's operation. 2. That this whole courſe of circulation is, by 


1 the different capacities of the veſſels and motions of their contents, 


May &;, naturally diſtinguiſhed into three different ſtages, each having its pro 


1720. pet 


. K = an Ss Aa S _ oa m2 mms od cr fits. 


. Cnar. VII. Concerning the operation of medicines. 241 


e per out- let, and that theſe are the ſeat of the three concoctions fo of- 
Ic ten mentioned by phyſical writers; the firſt in the ſtomach and bowels, 
It having the anus for its emunctory; the ſecond, all within the blood's 
e motion, ſo far as it retains its colour, having the kidneys; and the 
e. third, all beyond that circuit, having the ſkin for an excretory organ. 
d 3. That every medicine that cauſeth evacuation is a purge. 4. That 
y every purge —— as a diſſolvent, by fuſing the juices and increaſing 
le the quantity fit for expulſion; or as a ſtimulus, by accelerating their 
e motions: ſo as to bring the matter fit for expulſion oftener to the 
ch ſecretory out -· let; or both. Theſe aſſumptions, which I expect, will 
MN not be diſputed, are premiſed only for the better proof of this pro- 
ls polition: That a — in the bulks, figures, and motions of the 
de component particles of a purging medicine, will change the ſeat of 
8, its operation, and fit it for ating in larger or leſſer veſſels as thoſe 
to mechanical affections are intended or remitted. 

d- To illuſtrate this, it may be convenient to attend the manage- 
n. ment of common practice, in making a purge operate more or leſs 
he than it otherwiſe would do. Subſtances which are groſs and heavy, 
or conſiſting chiefly of ſaline and earthly particles, as tartar, manna and 
al the like, if reduced ſmaller by triture or repeated ſolutions, operate 
es gently ; but if acuated by acids or any management which expoſeth 
ed their angles more ſenſibly to the membranes, they are rougher and 
re, act ſooner. Reſinous medicines, as ſcammony, gamboge, jallap, 
ch and moſt of vegetable production are more violent and operate ſooner 
in when they are more tenacious and adheſive, as in their extracts, but 
N, gentler when divided by hard brittle ſubſtances, ſuch as ſalt of tartar, 
2 ſugar, &c. Medicines which have their compoſition ſulphur and 
er, ſalt are more or leſs rough and ſpeedy in their operation, in pro- 
15 portion to their greater or leſſer participation of the ſaline ingredient 
fo and the aſperity of its angles: of this kind are moſt minerals and 
r. their preparations; it may be ſufficient to inſtance in the manage- 


ment of antimony and mercury. The firſt of theſe is by chymical 
= analyſis known to be a compoſition of a ſubtil ſulphur and falt, and 
the more the ſaline part is fer looſe by preparation and opening the 
ſulphur, as it is term'd, with the more vehemence will it operate and 
the ſooner; whereas in its leſſer preparations when the falts are 
cloſely wrap'd up in their native ſulphur they will hardly work at 
all till they are got into the fartheſt ſtages of circulation. — 
per ſe is little known as a medicine, and its firſt preparation whic 
| makes it ſublimate ſo loads it with ſaline ſpicula that it amounts even 
ar to a poyſon; but the more thoſe ſpicula are broke by triture, ſubli- 
lui mation, &c. the milder doth it operate, and if to the comminution of its 
points be added a ſulphur ſubtil enough to join it, it may be render'd 
lo mild as not to be felt but in the laſt ſtage of operation. 
This ſhort view may be ſufficient to ſhew, chat it is exceſs of 
aſperity and motion in a medicine that will not ſuffer it to — k 
Part, III. Vor. VI. 11 omach 
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ſtomach without irritating it into ſuch convulſions as will throw 
it up again by vomit; that a farther comminution and ſmoothing its 
figure will admit it into the bowels and make it operate by ſtool ; 
that a-yet farther remiſſion of its properties will carry it into the 


blood and allow it there to promote evacuation by urine z and that 


a yet farther comminution will paſs it into the minuteſt canals, 
where by the ſame properties in 4 lower degree it will increaſe per. 
ſpiration or cauſe ſweat: ſo that the ſubtiler medicines operate in the 
capillaries and ſmalleſt fibres by the ſame mechaniſm that more groſg 
do in the common ſtream of the blood when they go off by urine, 
or the groſſeſt of all in the greater paſſages when they promote ſtool. 
Hence the ſkill of prepares and adminiſtring of medicine conſiſts 
in proportioning its manifeſt and known properties to the capacity 
— circumſtances of the part it is to operate in, and to intend or 
remit its mechanical affections, as it is ſooner or later to take place 


in the greater or leſſer veſſels. 


Of the firſt claſs there are few to be reduced ſmall enough to 
beyond the greater paſſages, and none of them are worth the paing 
they require to fit them farther than for diuretics: beſides, their na- 
tural fitneſs to attract and join with the ſerous part of the blood, 
whenever they get into that ſtage of motion, runs them off by the 
kidneys before they can undergo comminution enough to get farther ; 
but if by frequent repetitions of ſuch medicines and uncommon lax- 
ity of the paſſages, any thing is paſſed into the habit, their groſs- 
neſs fouls the delicate ftrainers which are left for their expulſion, 
and they lodge upon the glands and capillaries fo as to induce inter- 
mittents; which is obſervable in many perſons after the uſe of cream 
of tartar, the common cathartic falts, and the purging waters, eſpe- 


cally at the latter end of the ſummer, when the heat of the preceding 


ſeaſon hath debilitated the ſolids and left them under too great re- 
laxation. 


Among the refinous purges there are many very powerful ones, but 
where their operation is defired in the viſcera, blood and remoter 
parts they mult be extreamly divided; and this we find ſpirituous 
menſtruums will do, by taking up the moſt ſubtil parts only, and 
_ ing them into very ſmall paſſages, where their operation is chiefly: 
by fuſion, becauſe the ſoſtneſs of ſubſtances cannot enable them 
in hardly any degree to act as ſtimuli, farther at leaſt than ordinary 
detergents. And thus we find aloes, the chief of this tribe, to go- 
farther into the habit, and be longer e'er it operates, when managed 
in a ſpirituous menſtruum, as in the tinctura ſacra, the rad. turpethi; 
and colocynth likewiſe, with all of the vegetable kind that will-yield 
to a ſpirituous liquor are to be carried by that means into the fartheſt 
ſcenes of animal action, and there prove efficacious medicines in caſes 
that, with other management, they would never be able to reach: 
Aud on this foot it undoubtedly muſt have been that in practical 
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writers we frequently meet with many of this ſort mentioned as 
alterants; the colocynth particularly by Helmont; for all medicines 
which operated in the fartheſt paſſages they commonly included under 
that general appellation. 

But the moſt efficacious pu and thoſe which require the moſt 
{kill are from the mineral kin 3 theſe abound in ſolidity beyond 
any other materials, and therefore whereſoever they are brought 
into action excel in quantity of impulſe: many of theſe therefore 
want not only the utmoſt comminution to carry them into the farther 
ſcenes of operation, but alſo ſome reſtraint of their aſperities and 
motions, to fit them for many intentions. Thus ſublimate is not only 
to be much ſweeten'd, that is, ſmooth'd in its points, to make it a 
ſafe purge in the larger veſſels; but if it is intended to go farther 
than the blood and thoſe glands which in that circuit they are moſt 
apt to be lodged upon when it ſalivates, it muſt be rendred not only 
very fine but covered with ſuch ſubſtances as weaken its points and 
make it ſtrain into the laſt ſubdiviſions of the conſtitution. To 


this purpoſe the common practice wiſely contrives in diſtempers which 


lie fartheſt off, according to the courſe of circulation, to wrap u 

the baſis of this medicine in ſulphurs and ſuch ſubſtances as follow it 
into its laſt diviſion, without giving any aſperities to make it act as 
a ſtimulus. Thus for all cutaneous foulneſſes and habitual taints the 
cinnabar, the æthiops, and all of that ſortment are in readineſs; and 
that ordinary ſulphurs will cover and deaden the efficacies of mer- 
curial preparations, ſo that they ſhall not operate but in ſuch parts 
only and in certain circumſtances, is demonſtrable in ordinary ſaliva- 
tions, which are to be lower'd at pleaſure by ſulphureous medicines. 
Medicines from ſuch minerals where a ſalt and ſulphur are united by 
nature as they are in fome mercurials by art, ſuch as antimony, na- 
tive cinnabar, ſteel, &c. are manageable only upon the ſame princi- 
ples, and the more they are deſigned to be carried into the habit, 
the more they are to be reſtrained by their natural or adventitious 
ſulphurs: ſteel when opened by, and joined with, the points of acid 
quors operates ſooner and will ſometimes prove even emetic; but 


| when it is covered with an additional ſulphur it will go farther and 


anſyer intentions much more remote, as is manifeſt in the common 
preparations of ſtee] with tartar or vinegar, and with ſulphur, 

This way of thinking on theſe occaſions ſeems to me allo the more 
juſt, from conſidering the texture of thoſe ſubſtances which by a na- 
tral preparation are fitted for operating in the minuteſt part of an 
animal body, ſuch as thoſe of the aromatic kind, all which more or 
leſs, according to their greater, or leſſer degree of ſubtilty and ſmooth- 
neſs, promote a diaphoreſis: They conſiſt of exquiſitely fine ſalts co- 
vered with a moſt ſubtil ſulphur, as is demonſtrable by chymical ana- 
lyſis; and the common ſal volatile oleoſum is an admirable contri- 
Vance upon the ſame nden, where a very volatile animal ſalt 3 

ha covere 
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covered with a moſt exalted vegetable oil, whereby it is ſuited to paſs 
into the minuteſt fibres and make as it were a part of the animal 
ſpirits themſelves. And here it may not be amiſs to obſerve that all 
animal falts are very volatile, or eaſily rendered ſo, but when bare 
and naked, juſt as the fire draws them out, with a mixture alſo of 
its own particles, they are too 2 en to be felt wichout painful 
ſenſations, but when ſoftened with a fine portion of an oppoſite tex. 
ture, which is ſmooth and yielding, they become moſt efficacious 
and ſafe ſudorifics, On theſe conſiderations it likewiſe ceafeth to be 
a wonder why the ſubtil ſalts of cantharides are more ſenſibly inju- 
rious to the bladder than any other parts, and why camphire prevents 
thoſe injuries; for the exquiſite ſmallneſs of thoſe ſpicula makes them 
imperceptible but in the moſt minute canals, into which the fibres 
compoſing the membranes of the bladder are known to be divided; 
and camphire blunts their irritations, becauſe its exquiſite ſubtilty en- 
ables it to follow them into thoſe meanders and ſheath their aſperities. 
To this purpoſe it is very remarkable what many (as I have been in- 
formed) now commonly practiſe in guarding even mercurials againſt 
their _—_ properties, and ſending them into the fineſt paſſages 
to operate by fuſion and the bare force of impulſe: for not on 
calomel and the mercurius dulcis may be reſtrained from manifelt 
operation in the wider paſſages and the glands about the mouth, but 
even the mineral turbith, which of its ſelf in a ſmall doſe will ope- 
rate powerfully by vomit and ſtool, when mixed with camphire will 
not be ſo much felt in thoſe reſpects, but go into the fartheſt cir- 
cuit of motion, and promote the cutaneous diſcharge in a more effi- 
cacious manner than any medicine of leſs ſpecific gravity, But in 
this management the camphire is to be mixed but very little before 
taking, otherwiſe it hath not this effect; probably on account of 
its great volatility which makes it in a great meaſure exhale while 
it a — in a medicine. | | 

is theory is applicable to many good ſes in practice, but 
becauſe the Senkes' | have ſet my 2 here n not ſafer me to en- 
large, I ſhall content my ſelf with this only inſtance of camphire, 
which is enough to ſuggeſt in what caſes that and other ſubſtances of 
like ſubtilty and texture may be uſed with ſucceſs: for the ſeat and 
cauſes of many chronic diſtempers lie moſt remote in the courſe of 
circulation, and their cluding the ordinary means of cure, it is to be 
feared, 1s "n_ to the want of ſufficient attention to that particular 
management of efficacious remedies which is neceſſary to carry their 
operations ſo far. An ordinary judgment knows how to intend or 
remit the efficacy of medicines » acuating their points and quantity 
of impulſe, or ſoftning and weakning them with broths and the groſs- 
expreſs'd oils of almonds or linſeeds in the firſt and larger paſſages; 
but an active medicine or a diſtempered irritating ſalt in the minuteſt 
capillaries and fibres is not to be managed by ſuch coarſe 3 
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Cray. VI. Of the uſe of cold water in fevers. 
ar 5 es frigidæ & frigidorum in febribus haud recens eſt, ſed Of 24 


apud antiquiſſimos medicos minimè infrequens fuit. In fe- © water in 


bribus enim calidioribus, poſt paroxyſmi «xy», liberaliorem aquæ 


aqua copioſiſſimè per plures dies exhibita, omni ſubtracto medica- 
mento alimentoque, id quidem omninò novum exiſtimo; atque non 
ſolum inſolenter, ſed, ut verum fatear, audacter nimis-non multis ab 
hinc annis hie tentatum, methodo, ut rumor fuir, ab Hiſpanià rudi 
& indigeſto commentariolo communicata : qua curandi ratione non- 
nullos ex ipſis orci faucibus præter omnem expeRationem ereptos 
ſub oculis noſtris attoniti vidimus. Hæſere primùm cauti medici tanta 
aquæ alluvie perterriti: at frequenti feliciſſimoque eventu excitati ten- 

tabundi primùm mox audaciores facti, quod quidam cæco im 
& nullo morbi morbique temporum diſcrimine aggrediebantur, ad 
cautiorem methodum redegere: ita ut nullus jam apud nos ſit me- 
dicus qui Cleophantus dcoivye@» (ut notat Harduinus in Plin. lib. 26.) 
appellari nolit. Hujus methodi canones repetitis experimentis con- 
firmatos exponam. Magnum enim remedium eſt diæta aquea, 
(hoc nomine appellare libuit) quare in illius adminiſtratione, quemad- 
modùm in omnium magnorum remediorum uſu, accuratiſſimis cau- 
tionibus procedendum, ne quod pro ægtotantis ſalute inſtituitur il- 
lius potius necem moliatur. 601205 
Præcipuus canon eſt ut poſt aliquot horarum à cibo abſtinentiam, 
ventriculo ſcilicet omninò vacuo, aqua nive refrigerata ebibi incipiat 
ad libram unam vel duas, pro ægrotantis ætate, viribus, aut etiam 
iti. Eadem copia ſingulis horis aut ſecundà quaque, aut tardius 
repetenda, eademque now diuque; nulla factà intermiſſione niſi per 
ſubrepentem fortaſse ſomnum, exhibeatur. A cibo omninò abſtinere 
debent ægrotantes: experientia enim conſtitit illum cum aqua copiosa 
permiſtum non ſolùm ventriculo putredinem concipere, verùm etiam 
ab eodem epotæ aquz ſubſtantiam infici, eamque minis a ptam reddi 
quæ facile exiliſſima vaſcula permeare adeoque in extima ſimul & 
intima corporis diffundi poſſit, ad præcipitationem & ſecretionem noxi- 
orum humorum moliendam. Inedia hæc ad plures dies producenda, 
quouſque ſcilicet febris vel prorsùòs intermiſerit vel ad ſummam re- 
miſſionem devenerit, atque æger identidem de fame conqueri incipiat: 
ſi enim maturiùs exhibeatur cibus ſtatim febris ſuis ſtipata ſympto- 
matibus iterum recrudeſcet. Quapropter nonnunquam ad ſeptem, 
imo ad decem & plures dies (dummodd ab aquã non abſtineatur) ægro- 
tantes ab omni alimento prohibemus. Neque ab hic abſt inentià quid · 
quam metuendum: vel quòd ob aquæ frigiditatem arctioribus red- 
ditis cutis ſpiraculis tranſpiratio inſenſibilis adeoque nutritionis neceſ- 
ſitas imminuatur; vel quod aqua ipſa nutrimenti officinas aſſiduò præ- 
terfluens, fi que inibi fant alimentorum reliquiz (ſunt autem ſemper) 
5 impactæ 


* 2 Dr. Nic. Cy- 
vel cujuſpiam refrigerantis liquoris potationem concedebant, qui de- rillas, pa fl 


ferveſcente febrili æſtu æger placide conquieſcens in criticum ſæpe p. 142. J 
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impactæ eas ſerum rapiat, atque per univerſum corpus diffunden, 


cum copios aqua commiſceri, abſque ſummo ægri periculo, non 
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nutritionis negotio, quoad fieri poteſt, conſulat. Quomodocumque 
autem ſe res habeat, illud quotidiana praxi confirmatum eſt cibum 


ſe: ita ut quamprimùm cibus zgrotanti concedirur, fit vel a 
— vel — — aquæ potatione exhibendus: imò — 
quoque eſt aliquot horarum intervallum à frigidz potu vacuum quo 
1 : _ in — — 8 ueat. (ou —.— 

Hic ſeligendus tenuiſſimus r, ut purã aqua coctus, 
paſtilli — is, ovum ſorbile, vel ferculum aliquod jurulen- 
tum. Hæc primùm & pauciſſima, hinc bis in die exhibend, 
ut ſenſim ad lautiuſculum prandium, ſervata tamen exigua cani, 
gradum faciamus: omninò vero, etiam per menſem & vltri, carni- 
bus parcendum. Cum hujus generis cibo veſcuntur a haud aquæ 
valedicendum, ſed peract illius aſſumti digeſtione, ad duas vel tra 
potationes erunt cogendi: quouſque integrè devicto morbo corpori 
vires ſenſun recuperantes ad exoptatam convaleſcentiam perducantur, 

In hujus autem curationis curri culo quædam accurate animadver- 
tenda ſunt, Principem locum tenet obſervatio, num aqua aſſumt 
facilem ſibi tranſitum paret, an non. Cum urinæ, ſaltem poſt diei 
intervallum, copioſiores & decolores ſenſim fieri incipiunt, tunc 
aquam viam fibi facere cœpiſſe puta. Nonnunquam prima. ſtatim 
die vel ſecundã tertiave alvus ſolvitur, cum ejectione primim fz- 
culentioris ſaburrz, mox variegatorum humorum : hinc ſpes major 
affulget; febris enim, alvo ſolutà, ſenſim ſe remitti atque ſympto- 
mata ſedari incipiunt. Quod adeo verum eſt, ut fi ſecundus vel 
tertius dies excurrat abſque eo quod ventre ſecedant ægri, etiamſi uni- 
verſa forte aque quantitas per urine vias foras amandetur; clyſteri- 
bus tamen ſuppoſitis & oleo amygdalarum dulcium per os aſſumto 
lubrici i: craſſiores enim humores qui in primis viis continen- 
tur, quique febrem fovent vel in febricitantium corporibus ex morbo 
product ſolent, haud poſſunt per cxca urinz ſecernicula foras pro- 
trudi, ſed per amplos inteſtinorum tubos ſunt eliminandi; Adde 
quòd — primis ductibus — aqua in — cor- 
Poris receſſus trajici, atque ſanguini aliiſque ſecundariis dictis li 
ribus medicinam facere. A 13G — 

Si vero accidat (accidit autem ſzpe) ut parotides a 


ppareant, vel 


cum ipfis alvi vel urinz excrementis purulentum quid intermiſtum ob- 


ſervetur, quod evidens indicium eſt maturi & rupti jam abſceſsis; 
haud ab aque exhibitione ſurperſedendum ſed eadem urgendum ma- 
gis eſt, Una enim aqua quæ ſtagnantes in internis partibus humores 
ad externas depellere, collectos ad maturationem perducere potuit, 
vim quoque habebir eoſdem per varia corporis ſecernicula integre de- 
turbandi, atque partes abſceſſu prehenſas à necroſi præſervandi: quem- 
admodum ſæpiſſimè in praxi vidimus. Praxis tamen eadem nos do- 
cuit abſceſſus in cerebro & thorace factos non aded facile _ uſu 

uperatos 
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ſuperatos eſſe: etſi non paucos vidimus pure è naribus, auribus, ore, 
& tuſſi — ꝭ pulmonibus educto integrè ſanatos. Solemus pro- 
inde cam talium ſymptomatum figna ſuperveniunt haud aquæ præſi- 
dium reſpuere : ſed {1 ſomnolenri evadant zgri, veſicantia vel aliud 
phenigmatum genus applicare : aut ſi difficultate ſpirandi exercean- 
tur, oleum ex amygdalis dulcibus recens expreſſum propinare, vel 
m ipſam ex frigida tepidiuſculam reddere. Non rarò inſu- 
accidit ut primis præſertim aqueæ diætæ diebus vomitus, & 
dem vehemens, A quo ſi heterogenei humores, ut fieri 
let, ejiciantur pro bono habendum; ceſſat enim cum ægrotantis 
lvamine poſtquàm ventriculus omninò exoneratus eſt, Qudd fi aqua 
pſa vix epota evomatur, ad iteratas & frequentiores potationes æger 
: etenim aquam vomitu rejectam maligni humores ſubſequi 
ſolent. Conſtanter item & aſſiduò aqua eſt exhibenda ſi ſingultus 
ſuboriatur : hunc enim quemadmodùm ab aqua excitatum ita ab aqui 
continenter epota compeſci obſervamus. Sudor verd fi frigidam po- 
unti ſuperveniat ſolet vires exſolvere non fine magno vitæ diſcrimine: 
id quidem paradoxon videri poterit iis qui ex frigidæ in febribus 
ſudorem in quo magnum domini Hancock febrifugum 
conſiſtere ſcimus. At in diætæ aquez uſu fi ſudor ſuperveniat is 
cohibendus, aqui adhuc frigidiori & copioſiori exhibita, ægrique cor- 
pus remotis ſtragulis, ventilabro & perflatu conclavis refrigerandum: 
ſunt qui & nive 1psa contrità conſpergere audent. 

Maxima porro in aquz uſu medicorum crux eft cùm ægri vel de- 
lirio, vel lethargo, vel ſumma virium abjectione affecti ad aquam 
aſtaà copia & frequentia bibendam impares redduntur. Tunc qui- 
&m omnis adhibenda eſt induſtria ut poſtremum quod illis reſtat re- 
medium, nempe aqua, exhibeatur: quod à delirantibus vi & minis, 
i valde debilibus & pitis nive in os intrusa, per fas & nefas, 
nonnunquam extorſimus. | 

Poſt expoſitam aqueæ diztz methodum, & quomodd ſymptoma- 
bus ieee Oecurrendum fit, reliquum eſt ut quibus in fe- 
bribus, & quo illarum ore ad hoc wm deveniendum ſit, | 
exponamus. In principio ſane univerſal; febrium haud opportunum . 
> ſtatim aquam arripere: quum enim tunc temporis cruda & craſſa 
int omnia, haud jure ſperes à copiosã aquã peccantes humores poſſe vel 
— exturbari. Secùs in morbi ſtatu cùm omnia exacerbata — 
ſunt & 5 v · de, ut ait Hippocrates, cum nempe æger ad max- 
mum periculum perductus eſt aquæ præſidium opportunum locum 
habet: tunc enim materia febrim fovens ex diutina ebullitione parti- 
ores cularum contritionem quandam, vel ſi mavis aliqualem coctionis um- 
uit, ¶ bram adepta poterit copioſæ aquæ exhibitione, illiuſque cum humo- 
de- ¶ ribus corporis permiſtione veluti præcipitari, ſecerni, atque qui. data 
em- Wporta evacuari. Hinc igitur ſæpe accidiſſe vidimus, ut fortunatiùs 
craſerint qui in ipſo veluti mortis agone conſtituti ad hoc extremum 
Næſidium tanquam ad ſacram anchoram confugere, . Hoc monitum 
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negligentes audaculi quidam medici aquam in tebrium principio vel 


incremento exhibentes in maxima pericula, & mortem ipſam, ægros 
deduxere. Non inficias tamen iverim in febribus bil ioſis, ſeu tenues 
humores pro causà agnoſcentibus, non infelici auſu aquam quay. 
doque in ipſo principio exhibitam eſſe: & ratio ex ſupra dictis evi. 
dentiſſi ma eſt. 3 fie | 
In febribus igitur acutis, malignis, & lethalibus omnis generis, quo 
tempore opportunum videbitur, quod 2 maximo ægri periculo ſigni. 
ficari ſolet, ad diætam aqueam deveniendum. Nam vel febres tales 
ſunt ex quibus ad concretionem tendit ſanguis; & tunc aqua copiosi 
cum eo permilta facile poterit fluidam naturam ferè amiſſam iterum 
recuperare: vel ex febre ſanguinis maſſa ad nimiam tenuitatem cum 
ſpirituum exſolutione vergit; atque hoc caſu aqua, præſertim frigida, 
ſalia acria ſanguinem diſſolventia ſolvere & retundere potis erit. Unde 
phænomeno lux, cur ſcilicet frigidum jam redditum febricitantis cot. 
pus ex frigidæ potatione veluti miraculo incaleſcat. Sive enim ſan- 
guis ex pernicioſo ſpirituum effluxu concreſcere incipiat, five ex mi. 
mia illius diſſolutione ſpiritus evolent; ſemper frigidæ copia cum illo 
permiſta (accedente quoque pororum cutis conſtrictione) æque ſpiri. 
tuum diſſi pationem prohibebit, adeoque calor amiſſus revocabitur. 
 Hinc illud hic inculcandum quod a principio inſinuavimus, aquam 
non niſi nivatam febricitantibus præſcribendam: primùm enim fri. 
gida fe ea copia ingurgitant ægri quæ operi neceſſaria eſt, calidam 
ver reſpuere poſt pr imas potationes ſolent: prætereà ab aquæ frigi. 
ditate ventriculi fibris vis major elaſtica accedit, qua propelli in ulte- 
riores vias uſque ad — ea facile poſſit; contra tepeſcens fibru 
eaſdem ad atoniam diſponens ſut mole ventriculum inflat, pondere 
premit ac anxium reddit. 0810389 | 
Haud tamen diſſi mulabimus nos quandoque non frigidam, ſed ca. 
lentem aquam præſcribere: cùm ſcilicet pulmonum & viſcerum in- 
flammationes & dolores cum febribus copulantur: veriti ne frigidum 
partes phlogoſi prehenſas ad yixews diſponat. Verùm negare minime 
poſſumus in his caſibus nonnunquam ad frigidiuſculam, etſi non ni- 
vatam, tranſitum fieri: cm nempe tepentis aquæ faſtidio affeci 
ægrotantes illam aſſiduò bibere renuunt. Satius enim eſſe reputamu 
multam frigidiuſculam, quam paucam tepentem ſed operi imparen 
miniſtrare, | 0. | * | 
Juxta hos canones (quos experimenta ſæpiùs inſtituta, & ratio 
poſtmodùm ſi non invicta ſaltem non omninò infirma ſuaſit) dizti 
aquea in febribus multoties uſt felices eventus-notavimus, ut dee 
ptv vIwg vere fateremur. Nonnunquam tamen præconceptà ſpe fru- 
ſtrati ſumus, quod a medicinæ fortunà, præſertim in magnorum me- 
dicamentor um adminiſtratione, non abhorret : nil enim adeò certum in 
illà eſt quod fallere etiam accuratiſſimos practicos ſæpè non poſſit. 
Hucuſque de frigidæ uſu in febribus locuti ſumus: verumtamen 
ſunt & alii morbi in quibus aqueam diætam, & non fine ægrorum 
emolumento 
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emolumento, analogiſmo quodam dui tentavimus. Tales ſunt dizr- 
rhœa, dyſenteria, imo & cceliaca, & lienterica affectio: tales ſunt 
iſchuria renalis & dyſuria: tales cardialgia & cholera morbus, hypo- 
chondriaca & hyſterica affectio: nec caremus exemplis hydropis (quis 
credat? ) copiosa aqua epota curati : reſeratis nempe caecis renum & 
alvi viis E quibus & aqua & ſeroſus latex ubertim efluxit. Imd & 
ſalutarem aqueæ diætæ uſum experti ſumus in variolis, ſed in tertio 
illarum ſtadio ad necem ægris tendentibus ex abſceſſibus in cerebro & 
pectore formatis : quo remedio ingentem puris copiam è naribus & 
ore excerni vidimus. Haud tamen in omnibus his morbis aqueam 
diætam, hoc eſt, aquam ſolam omni interdicto cibo adhibemus; ſed 


in chronicis larga frigidæ potatione quatuor horis ante parcum 


prandium, atque altera octo horis à prandio, contenti eſſe ſolemus. 
Hæc quidem ſufficere putavi ad meum 1 unum tamen 
ſtremò animadvertendum apprime eſſe duco quoad aquæ frigidæ 
exhibendæ copiam; gravius ſcilicet delinqui ſi minori quantitate 
propinetur quam fi excedenti. Quum enim eo fine febricitantibus in 
valde ancipiti ſtatu conſtitutis aqua exhibeatur ut in totum corpus dif- 
fuſa meatus reſeret, liquoribus motum & tenuitatem naturalem im- 
pertiatur, ac membrorum omnium calorem roburque foveat; id 
præſtituros nos fruſtrà pollicebimur modicam propinantes aquæ quan- 
titatem, quæ in ventriculo & primis viſceribus moram trahens tantum 
abeſt ut poſſit ulterids progredi, ut potiùs cum noxiis humoribus ibi 
ſtagnantibus permiſta illorum putrefactionem promoveat ægroque 
perniciem moliatur. Opus igitur eſt ut maxima quantitate & ſuc- 
ceſſive ingeratur, ad hoc ut copia viam ſibi paret & veluti alluvie 
corpus univerſum inundet. Id autem eò audentiùs proſequendum, 
fi poſt primam tranſactam diem tranſitùs aquæ ſigna per urinam vel 
alvum apparuerint. Eò enim aquam reliquis remediis ſecuritate præ- 


ſtare putamus quod tametſi nonnulla medicamenta poſſent fortaſſe 


maximos morbos debellare fi excedenti doſi exhiberentur, veluti ſti- 
bium diaphoreticum, bezoarticum, & ſal volatile quodcumque, & 
ipſum vinum generoſum copiose epotum; verum tamen quis non 
videt ex ipsa excedenti doſi maximum vitæ periculum, debilibus 
præſertim ægrotantibus, imminere? ſola aqua innocentiſſima & tu- 
tiſſima videtur: vix enim æger eſt aded viribus deſtitutus qui uberri- 
mam aquæ copiam ſuſtinere non valeat. Hinc haud xa H 
factum puto, ſi etiam cùm deſperata res eſt & jam conclamatum 
medicus facto prognoſtico, & expoſità quidlibet audendi occaſione, 
aqueam diætam, etſi contraindicatum remedium, fi non præcipiat 
ſaltem permittat: nonnunquam enim improviſis naturæ modis deſpe- 
ratos jam ægros ex inſperato ad ſalutem rediifſe vidimus: ut pro 
ſano conſilio illud habendum fit ſatius eſſe anceps remedium experiri 
quam nullum. 

Hzc ſunt quæ apud noſtrates de aquæ in morbis uſu experiri uſu 
venit, quo nullum familiarius per vulgi ora nunc fertur zgritudinum 

Vor. VI. PA Rr III. K k omnium 


249 


250 


Exceſſive vo- 


miting / 


Exceſſive vomiting of blood cured Paxr III. 


omnium remedium : ut noſtris his temporibus aptari commode poſſit 
verſiculus quem de Euripide a ventris cruciatibus ope clyſteris maris 


aqua parati liberato refert Laertius : 


'H JaAgtora xnveH Tara TV avFgunrauv tare. 

An ſimile accidere poſſit in frigidioribus regionibus (de quo haud 
deſperem, nam etiam hyberna tempeſtate tales per frigidam curatio- 
nes hic feliciter proſequimur) videant accuratiſſimi viri qui in 
boreis terræ plagis non ſine maxima laude & fortuna faciunt me- 
dicinam. 

II. 2. QUUM juvenis. præſtantiſſimus Ludovicus Maffetti rure, 
ubi venatione & perequitando ſe vehementer exercuerat, 


blood cured by in urbem reverſus ſanguinem decimo calendas Jan. c19 acc xxv111, 


drinking ex- 


tremely cold li- 
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ad uncias quinque ſexve matutinis temporibus vomeret, hujuſcemodi 
curationem inſtitui. Primùm, quod cruoris in arterias venaſque vim 
eas diſtendere continenter nitentem inſigniter, & præcipuè ex ſuper. 
fluente ſanguineæ materiz copia adauctam animadverterem ; mini- 
meque ignorarem juvenem laborare ſcyrrhoſo lienis tumore, ob 
quem, & ſanguinem vel hos ante quatuor annos evomuerat, & 
narium copioſis hzmorrhagiis à prima uſque adoleſcentia vere 
& autumno quotannis tentari conſueverat; quæ, 1 for- 
tuitò 1 luſoribus follis capiti impactus fuerat, fere ex toto defece- 
rant; qudd hæc, inquam, minime ignorarem, ad uncias circiter octo 
ex hzmorrhoidibus ſanguinem per hirudines protinus mitti, ejus 
copiæ demendæ atque a Rene & ventriculo avertendz cauſa præcepi; 
tlim aquam ex plantaginis ſucco corallato nitro bene ſaturam cyathi 
menſura ſzpius eo die ſorbendam prebui ad ſanguinis fervorem com- 
338 Sanguineo verò vomitu circà ſecundam noctis vigiliam 
chementids urgente, & ſanguine maximo impetu copioſiſſimè ad os 
ruente, aquam ex lactucæ ſucco ad unciarum quatuor pondo, cydoniati 
J. B. Helmontii laudani _ duodecim commiſtam confeſtim potui 
dedi, & cruoris potiſſimùm velocitatis minuendæ & ſomni accerſendi 
Ergo: quod medicamentum quum æger, ſanguine ex ventriculo ter- 
tiùm quartimque ingenti copia erumpente, rejiceret, ad catapotia 
ex per A ſcrupulis ſex, ex aqua ſucci ſanguinalis herbæ de- 
voranda decurri. Sub idem tempus gelidam aquam frigido aceto per- 
miſtam ore contineri, ſpongiam perfrigido aceto bene imbutam epi- 
ee regioni admover i juſſi, ad ſanguifera ſtomachi vaſa, ſive exeſa 
Ive rupta tive quocunque modo patefacta, conſtringenda: quem in 
finem, quandoquidem idem cruentus vomitus quintùm ſextùmque 
revertebatur atque i exanimari videbatur, non modd ad confec- 
tionem ex contuſis albi papaveris & hyoſciami ſeminibus, roſaceo 
ſaccharo, armenia bolo, ac lapide hæmatite adjectis, ſemicochlearii 
pohdere devorandam decurrebam; fed ad conſolidantia quoque cata- 
potia, quæ ſub autore Helvetio patre feruntur, quorum tern ſcrupuli 
quarta quaque hora aſſumebantur ex aqua modo commemorata, in 
qua modiea pollinis ex margaritis & rubris coralliis in calcem redactis, 
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itemque ex magiſterio (ut chymici loquuntur) oculorum cancrorum 


portio ſoluta erat, Per hæc auxilia conſecutus ſum ut ſanguis per 


aliquot horas conquieverit, 

A ſanguinis per ſectas venas detractione ea note abſtinui; primùm, 
quòd fanguinem ad libras duodecim & ampliùs duarum circiter 
horarum fpatio ex ore proceſſiſſe, jacentemque ob id in conclavi 
frigido, paucis veſtimentis corpori injectis, animo linqui perfpi- 
cerem 3 tum, quod cordis & arteriarum coagitatio, & quod conſe- 
quebatur, refidui cruoris pauciſſimi velocitas eſſet quam maxima 
inde, quod ad avertendum tantæ ſangumeæ materiz a ventriculo cur- 
ſum exiguam ſanguinis emiſſionem & parvo quidem tempore duratu- 
ram, ſivè ex parte ab ipfo affecto ventriculo minus remota five ex vena 
quam longiſſimè ab eo diſtante, haud ſufficere exiſtimarem; poſteà, quòd 
vel per medicam, hujuſcemodi rebus circumſtantibus, fanguinis de- 
tractionem ſulphuratarum ſanguineæ maſſæ particularum ad cocci- 
neas maſſulas penè ex toto deficientes proportionem jàm notabiliter 
(uti ex magna ſiti, corporis calore, brachiorum, & crurum jactatione, 
inſignique pulſus frequentia conjiciebam) increſcentem, una cum ſan- 
guinis velocitate eruentum vomitum rursùs excitare valente, ſummo- 
perè —— — 
 Albente coelo vomitu denuò reverſo ad ſanguinem, qui notabili 
tum quoque copia evomebatur, ſupprimendum frigidum ex urenti 
urtica ſuccum, cui toſti opti grana octo admiſta erant, ad uncias 
quatuor potandum obtuli; qui quum ex toto non reſponderet ad ex- 
tremum ratiocinando conſtitui & ſanguinis ductus in ventriouli cavum 

tinentes ejus aerem condenſando comprimere, & ſanguinem ab iis 
upportatum reprimere perquàm gelidiſſimis potionibus: quia verb 
cujuſquemodi generis cibos, ſivè ex contrito pane, five ex recentium 
ovorum vitellis in gallinaceorum pullorum juſculis ſolutis, five ex 
ptiſana hordeacea oryzæque cremore, ger morbo fuſus ſtomacho 
maximoperè languente reddebat, ſorbitiones virium imbecillitati ſuc- 
currentes neque onerantes delegi: & primùm quidem ex chioccolatte: 
tum ex vaccino lacte & ſaccharo; inde ex hoc & cremore ex dulcibus 
amygdalis, albique papaveris ſeminibus recens expreſſo: cujuſmodi 
liquores frigoribus ex glacie & nitro conglaciati, ſcilicẽt modo unus 
modò alius, quinta ſextave quaque hora ad uncias circiter ſeptem 
hauriebantur, interpoſitis non multis quidem fed ſæpè nocte ac die 
haud leviter ſitienti datis ex frigida Nucerina aqua potionibus. * * 
curandi via maxime, quemadmodum ego arbitror, rationalis mirifice 
quum conferret, in ea perſtiti fere uſque ad Februarii menſis proxime 
inſequentis initium; quo tempore victum primis quidem diebus ex 
decocta in gallinaceo juſculo oryza, conſciſſove triticeo pane eodem 
juſculo benè madente, aut recenti ovo; in ſequentibus verò diebus 
ex carnibus quoque modò gallinaceis modd vitulinis, & interdum ex 
avibus imperavi : prætereaque ad imbecillem ſtomachum confirman- 
dum præſcripſi tincturæ ex abſinthio ſine vini ſpiritu extraftz guttas 
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circiter ſexaginta quotidi2 paulo ante prandium ex pimpinellæ herbæ 
aquz cochleario ſumendas. : , | 

Prætereo me tertio quartove morbi die vaccinum lac, butyro, ovi 
vitello ac rubro ſaccharo admiſtis in ultima inteſtina per clyſteres in. 
fundi curaſſe, ad atrum ſanguinem ex ventriculo ad inferiores partes 
defluentem educendum : quem propterea quod craſſi ex fuligine pul- 
veris formam habere animadverterem; a medicamentis ad cruoris in 
ventriculi caveam effuſi concretionem prohibendam tollendamve in 

uocunque vomitu ſanguinis ab aliis medicis præſcribi ſolitis abſtinere 
facius duxi, quam iis propinatis ad effectum a curatione per gelidiſſi- 
mas potiones jam proſpere inceptum perficiendum vires adhibere ejuſ- 
modi quamfrigidiſſimarum cruorem cogentium ſorbitionum viribus 
planè atque omninò contrarias. 

Atque hac quidem ratione medendi ægrotantem ad deſperationem 
redactum ex graviſſima & periculoſiſſima valetudine liberavi: cui, 
ne in eundem morbum deinceps relabatur, ſanguinis uncias ſeptem 
octove tertio quartove quoque menſe mitti jubeo, plerumque 
ex brachiis, interdum ex hæmorrhoidibus. Iſtiuſmodi autem præ- 
ſidii genere ad ſanguinis profuſionem prohibendam utendi cauſa hæc 
eſt. Splenis ſcirrho ſupra commemorato ſanguinei ad eum attinentes 
ductus magnopere obſtructi eam ſanguinis copiam cui continendæ apti 
creati ſunt profectò capere nequeunt; reliqui igitur corporis, & quod 
conſequitur, eò magis ventriculi ipſi lieni propinqui canales ſanguinem 
ducentes quantitatem ejus naturali majorem contineant neceſſe eſt : 
hique proptereà ſic extrorsùm trudi ac dilatari . ut ſanguini 
cantinenter ex ipſis manare conanti patefiant; ſicuti plerumque con- 
tingit in maribus fœminiſque, quibus ſanguinis ſputa, vomitus, aut 
ejus ex naribus profluvia propter inſignes vaſorum vel infimi ventris 
obſtructiones fiunt. Sed in lienoſis præſertim copioſas & immodicas 
ſanguinis ſuſque deque rejectiones vidiſſe ſe narrat Jo. Riolanus; 
hiſtoriaſque ex Hi 2 & Valverda affert eorum qui ſanguinis vo- 
mitu ex turgente f ene interière. Id ergo malum ne accideret præ- 
cavendum mihi exiſtimabam repetita ſanguineæ materiæ detractione. 
Et quoniam ſanguinis in ſuos ductus impetus velocitatis quoque incre- 
mento augeri poteſt; ob hoc & aquæ frigidæ potum vini loco, & 
abſtinentiam a venatione, curſu, alliſque ejuſcemodi cruoris motum 
vehementer accelerare potentibus imperavi, & eventu ſanè ad ultimum 
uſque menſem anni c19 19cc xxx. proſperrimo. | 

am eo anno poſtridie calendas Decembris in eundem ſanguinis 


vomitum noctu relabitur. Ad eum viſendum protinus accitus; 


quandoquidem libram unam tantummodò alteramve ſanguinis evomu- 
erat, & plenitudinem boni adeſſe cruoris videbam: quanquam cruenta 
vomitio continuabat, & arteriæ ſub ea penè ex toto ſubmittebant ſeſe; 
nihilominus tamen ſanguinis uncias circiter decem ad eum a ventriculi 
ſanguiferis vaſis avertendum ex vena in lævo brachio ſecta, nulla 
inter poſita mora, mitti jubeo; inde liquidi Helmontii laudani guttas 

1 quindecim 
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vindecim octodecimve ex pimpinellæ minoris aquz - unciis quatuor 
hs N atque hujuſmodi remedium ſomni inducendi & 
cruoris velocitatis retardandz cauſa in uſum vocatum ter quaterve, 
qudd ſanguinis vomitu redeunte rejiciebatur, ea nocte ad propoſitum 
mihi finem conſequendum repetere coactus ſum. Vomitus vix horas 
duas ſub hiſce auxiliis conquievit : eo autem ſemel iterumque reverſo 
ex hzmorrhoidibus quoque ſanguinem ad uncias circiter quatuor educi 
præcipio, eodemque tempore ad quamgelidiſſimas, (quæ aliàs feliciſ- 
ſime ceſſerant, optimeque nunc reſpondent in quadam virgine profu- 
ſiſſimo cruoris ex uteri vaſorum oppilationibus vomitu fere exinanita) 
ſorbitiones devenio : & primùm quidem ad chioccolatte, tùm horis 
circiter quatuor exactis ad alios conglaciatos liquores, quos ſorbetti 
ex ſpumiglia & pappina vernacula lingua hic appellant. Ex cujuſ- 
modi artificiali gelu concretis liquidis, nempè modd ex uno modò 
ex altero, ad coercendum vomitum vireſque reficiendas, non multum 

uidem ne ventriculum morbo ſolutum oneraret, ſed ſæpè æger 
fond exanimis deguſtabat. Hujuſmodi per ſumme gelidas ſorbitio- 
nes curandi ratione, cruoris maxime gaſtricis arteriis ac venis contenti 
motum valentiſſimè refrenare potente, obtinui ut vomitus ad inſe- 
quentem uſque diem quieverit ; in quo bis reverſus liſdem quamge- 
ldiſſimis potionibus pertinaciter tertia quartave quaque hora repetitis 
iterum compreſſus eſt. 

Tertio mali die ſanguinem quidem, at non in multa copia, ægro- 
tanti denuò circa veſperam vomenti, catapotia auri bracteis obvoluta, 
ad accerſendum ſomnum & ad cordis atque arteriarum coagitationes 
rey wg: compeſcendas, devoranda ex aquz tormentillæ 

erbæ ſucci unciis tribus dedi, que recipiebant perſici philonit 
grana triginta, toſti opii alla ans Hæc autem adeò reſpon- 
derunt ut & vomitus protinus ſedatus fit & longiuſculus ſomnus 
noctu acceſſerit. Dum hæc adverſus ſanguinis vomitionem gere- 
bantur, alvus late, butyro, ſaccharo ac ovi vitellis commiſtis 
& in inferiores partes infuſis ſecundo tertiove die ad nigrum N 
ex ventriculo ad inteſtina ſub bilis atræ ſpecie jam _ apſum 
evacuandum ducebatur ; aquaque prætereà ex millefolii ſucco, in 
qua cotoneum malum parumper ebullierat, glacie gelidiſſima reddita 
ad ſtomachum æſtu ſuo languidum erigendum, ad ductus ſanguinem 
in eum importantes confirmandos, & ad ſitim quæ die tertio urgere 
cœpit moderandam ſæpius die ac nocte, parce tamen ne ſtomachus 
ipſe tune multum admodum infirmus ad reſiſtendum obrueretur, potut 
dabatur. Dies duodecim ſrigidiſſimam hanc tenuiſſimamque victus 
rationem, ſub qua flatus quamplurimi per inferiora maximo cum 
crepitu deſcendebant, fatis feliciter adhibut: poſt quod rempus, quum 
de ventriculi diſtendente dolore ægrotus (quod præmemorata glaciali 
aqua ad depellendam, qua continud ardebat, ſitim abuſus eſſet) 
graviſſimè quereretur, illam dimiſi; atque in ipſius locum ſubſtituĩ 
victum fauld pleniorem ex calidis gallinaceorum pullorum juſculis, 
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in quibus recentis ovi vitellus cum permodiea ſueci ex limonio ma 

rtione ſolutus erat. Quæ jolcula bis in die hauriebantur, — 
Be ſummis matutinis temporibus bene calida ex chioccolatte ſorbi. 
tione, cui frigidæ aqua potio, tim ventriculi refrigerandi thm im. 
portune ſitis elidendæ ergò, præmittebatur. Adverſus autem iſtiuſ. 
modi permoleſtam ſtomachi diſtentionem præter calentes ſorbitiones 
catapotia quoque modd propoſita inordinatos nervorum, & ani. 
malium ſpirituum motus componendi virtute prædita propinavi, 
Quartodecimo die dolor & tumor _ ſiniſtram aurem ad inferioris 
mandibule medium & amplius ſeſe exporrigens, poſteaquam caput 
proxime antecedentibus diebus leviter doJuerat, extemplò ſuboritur; 
eodemque tempore febris, quæ alioqui continens quidem fed nequa. 

uam ingens erat, cum levi frigore & aliqua mentis turbatione inten. 
2 Contra quem dolorem calida humidaque fomenta ex vaccini 
lactis & aquæ ſimplicis, in quibus ſambuci flores decocti erant, par- 
tibus æqualibus, ſpongiis admotis ſæpè repetenda præſcribo: per 

4 humor is any aficientis-coitus intra oo dies fere-ex toto 
* eſt. Poſt quod tempus febricula circà noctem paulum in- 
creſcens, mane fe remittens continuabat; æger fiti non adeò crucia- 
batur, frigidam Nucerinam aquam potabat; interdiu vigilabat, noctu 
conquieſcebat; calidis, quas dixi, ſorbitionibus reficiebatur, & in- 
terdùm ptiſana quoque ex oryza utebatur. Natura vel dum bene va- 
lebat ructuoſus, aliquando conquerebatur de quibuſdam (ut ipfe aiebat) 
acidis ventriculum irritantibus, pituitæ & nonnunquam alimento- 
rum rejectum moventibus: -adversvs quæ abfinthii tinctura ſemel die 
circa meridiem, ſæpitis frigida aqua ex Nucerino fonte huc impor 
tata haud improſpere pugnabam; atque interdum remedio perfici 
philonii & toſti opii; interdum quamgelidiſſima ex latte & ſaccharo 

ha artificiosè concretis forbitione ad crebrd ructantem, calidiſque 

mentationibus (quod ut facilè credam haud leves ſunt cauſæ) com- 
motum ſtomachum componendum proſpero ſucceſſu noctu utebar. 
Circa diem quadrageſimum aqudſi humoris vomitus decedebat; arte- 
rte naturaliter ordinatæ erant; venter quotidiè ſatis, copioſam vero 
urinam ve ſica reddebat; & vires ac ciborum appetentia accedebant fic 
ut valentiorem cibum, frigidum videlicèt ex cervino cornu & vitulinis 
pedibus gluten convaleſcenti, paulo antequam nutrientia juſcula ſupra 
commemorata ſorberet, quotidie ter oporteret offerre. Ab ejuſmodi 
alimenti genere primum ad oryzam in capi juſculo coctam & galli- 
nacea jecinora elixa; inde ad tenerarum gallinarum, vitulorum, co- 
turnicumque carnes tranſiit: edulio ex vaccino lacte, recentis ov! 
vitello, & tantilla ſacchari portione, ad cochlearium unum aut alte- 
ram commanducato alvi movendæ gratia. Arque in præſentia fanus 
eſt & benevaler. 

Propofitum ſanguinis vomirum per conglaciatas ſorbitiones ſup- 
priniendi rationem quamſolidiſſimis ratiocinationibus eſſe innixam de- 
monſtratu'kgud in difficile eſt. Primim namque ſanguiferi ductus 

| ſanguinem 
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ſanguinem in ventriculi cavum, five ruptura, ſive eroſione, ſive ra- 


ricudine propriarum tunicarum, ſive orum ſuorum aperturà profun- 


dentes, glacialis ejuſmodi congelatarum celeriter in ventriculum deflu- 
entium potionum frigoris vi nulla re interpoſita tacti, quaſique peruſti, 
quam citiſſimè validiſſimẽque fieri poteſt corrugantur; tim ſanguis 
his ipſis ductibus contentus vehementiſſimè cogitur atque in majores 
canales repellitur; deindè toto corpore ob idem gelidiſſimum frigus 
inhorreſcente, reliquum ſanguinis in ſuis motibus lationis & agita- 
tionis multum admodum retardatur, ac proin ejus impetus ex cordis 
& arteriarum pulſus velocitate enaſcens, arterioſorum venoſorumque 
canalium extremis orificiis patefaciendis peropportunus notabiliter 
imminuitur ; poſteà illæ ipſæ quamgelidiſſimæ potiones ex ſatis nu- 
trientibus maſſulis mentatæ per notiflimas chyli vias ſanguinis 
alveos influentes reſidut cruoris particulas congregando abſque ullo 
impetu reficiunt. Quum igitur ea quam expono adyersds ſangyinis 
vomitum pugnandi ratio & ventriculi vomendi conatus cohibere & 
ſanguinem ſiſtere pluribus de nominibus valeat ; ſubveniendique in- 
ſuper et promptè quidem imbecillitati ægrotantis ſufficienti virtute 
polleat: ecquis ſaniorum ſaltem medentium jam eſt qui eam et maximè 


| rationalem & efficaciſſimarum in cruorem vomentibus virium eſſe 


non fateatur ? 

Pulcherrimam Aretæi ex Cappadocia græco · latinam editionem Oxo- 
nia ad me tranſmiſſam inſpicienti mihi ſanguinis rejectionis curatio 
acutorum morborum libro ſecundo ab eo propoſita ſub aſpectum venit. 
um autem hanc perlegerim ad eum locum deveni ubi “ præſen- 
« tiorem medicinam in 1is quæ bibuntur & devorantur“ eſſe ait, 
quorum fpeciem triplicem exiſtere ſubjicit; . vel ut vaſa cogendo 
« compremendoque fluxionis ductus quaſi ligent ; vel ut effluentem 
« humorem incraſſent atque congelent, quo minus effundatur quan- 
quam exitus pateat; vel ut vias exſiccent, ſanguinem intra ſedem 
« antiquam retinendo, ne profluvio loci exinaniti maneant, & in 
eam partem exundent ubi facta eſt effuſio.“ 

Miles ille in græcorum veterum medica diſciplina gloriarum ple- 
niſſimus, qui cujuſdam G. Schmidt Corcyræ nigræ ficti medici cogno- 
mine perſonatus, clamoſo libello ranæ ad inſtar clamitans ranuncu- 
lorum vim maximam hos ante ſex annos in me commovit: miles in- 
quam ille ex hiſce Aretzi verbis: cogendo comprimendo ; quali 
e ligent atque congelent ;” colligi poſſe, quod ſanguinis vomitum, 
cujus hiſtoriam cum medica re publica communico, curandi methodus 
ſola ratione hoc in caſu à me inventa in ejuſdem Cappadociæ me- 
dicorum principis de curatione ſanguinis rejectionis capite contine- 
atur, procul dubio dictitabit. Verum enimvero id a veritate om- 
nind abhorrere evidentiſſimum fiet remedia, quæ valida & ad con- 
cretionem efficacia idemmet vocat Aretæus, perpendenti. Non enim 
glaciem, nivem, aut quos ego adhibui conglaciatos liquores ad va- 
lorum compreſſionem, & ſanguinis, quam cæteroqui neceſſariam 08. 

noſcis, 
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noſcis, eoncretionem inducendam proponit; ſed ſimplicem poſcam; 


„ plantaginis, uvæ acerbæ, ſanguinalis herbæ, ſeridis, coriandrive 
« cum aceto ſuccum; aridam acaciam; leporis, hinnuli, aut hœd 


* coagulum; terram Samiam, Etreriam, ſigillatamque Lemniam; 


4 corallium, ſapam Creticam, paſtillos ex Ægyptia ſpina,“ atque 
hujus generis alia multa quæ hic referre piget. Quod ad alimenta 
attinet: ea adſtringentia quidem, & facultate refrigerantia vel tactu 


frigida eſſe debere ſcribit: at vero mentionem tantummodò injicit 


ce elotæ alicæ, oryzæ in poſca, palmularum decocti, toſti panis ſicci 
ts contuſi, in farinæ ſpeciem cribro traject i“: ex quibus ſorbitio. 


* nes cum oleo (cui thymbra inſpergi poteſt ſale condita cum rhoe; 


« faciendas eſſe præcipit. Si ex profuſione mors timeri poſſit: in. 
« jucunda etiam & concoctu difficilia eſſe præbenda, ex galla arid; 
% contrita lenti ſiccæ frigidæque inſperſa atque ova inter coquendum 


* craſſa effecta“ tradit. Atque his utendum eſſe inculcat fi adftrin. 


gere & refrigerare in animo habeamus. — a autem & ſpiritum 
incraſſantia auxilia recenſens: ad hoc præſtandum “ ſorbitiones ex 
« late, amylo; aut ex alica modo cum amylo, modo cum latte; 
« alicamque præterea cum palmulis coctam, & ad conſiſtentiam op. 
« time perductam cum amylo, vel lacte, vel farre Thyrreno ; 


% itemque milium cum lacte,“ atque horum ſimilia maxime va- 


lere perhibet. Itaque quum Aretæi neque alimenta neque medica. 
menta adversds ſanguinis vel a liene profuſiones conglaciatarum, 
quas meo ægrotanti cum rejectùs ſanguinis ſupprimendi tùm vi- 
rium leviſſimo gratiſſimoque cibi genere ſuſtinendarum cauſa dedi, 
ſorbitionum virtutibus æquales ſimileſve obtineant facultates; hæque 
ab illis plurimùm differant: nemo deinceps ſuſpicari poterit meam 
ante recenſitam ſanguinis vomitum per quam gelidiſſimas, ſummis fri- 
goribus, propinatas potiones edomandi comprimendique methodum 


ab Aretæi fontibus emanaſſe. Si in ſupra allegatis Aretæi verbis eam 


curandi viam reapſe ſubeſſe miles noviſſet: eam profectò quatuor cit. 
citer abhinc annis, nimirùm dim patricio noſtro ſanguinem copio- 
ſiſſimè primam evomenti uni cum aliis medicis aſſideret, adhibuiſſet. 
At ſub ejus curandi forma per largas repetitaſque ſanguinis detraCtio- 
nes, & medicamenta nitrum recipientia ex Stahlio excerpta æger 
longo vitz curriculo digniſſimus moriturus eſſet: mea autem opera 
à mortis limine revocatus eſt. Sed philogræculum dimittamus: ad 
glaciali frigore curandi rationem revertamur. | 

T. Bartholini de nivis uſu medico libellum nuperrimis diebus quum 
evolverem, inveni non Abenſinam modo potionem nive refrigeratam 
in calidis ventriculi paſſionibus imperare, ſed & Galenum. Hic, 
eodem referente Bartholino, Senecam . ſolutum & æſtu ſuo langui- 
dum ſtomachum perurente frigore erigendum eſſe” in naturalibus 
quæſtionibus ſcribentem fortaſſe ſecutus: in ventriculo curando re- 
frigerationem ſibi proponit per aquam, cibos, fructus nive refrige- 
. | ratos. 
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ratos. ** Þ vidiſti, inquit, & tu quoſdam uno die, vel potius hora, 
« frigida potione levatos; quorum aliis non aquam modo dedi fon- 
« tanam recentem, ſed etiam quæ nive eſſet refrigerata, veluti Roma 
« preparare ſolent: cibos præterea ad eundum modum refrigeratos 
« identidem me illis permittere vidiſti: iiſdem dedi & ptiſanam 
« probe coctam pari ratione refrigeratam, aliaque id genus ſex- 
« centa. | 


Præter Abenſinam & Galenum, Rhaſem quoque Zacutum Ama- 


tumque Luſitanos, Lud. Septalium, Laz. Riverium atque alios, qui 


ad percalidum ventriculum multùm infrigidandum colicoſque ex ca- 
lidis ac bilioſis humoribus coortos dolores depellendos cibo & potu 
gelido & frigida aqua in linteolis ventri impoſita uſi ſunt, adducit 
dem Bartholinus: qui autem ſanguinis rejectiones effluentiaſve ex 

uacunque corporis noſtri parte potionibus nive vel glacie quam 
Kgidiimis redditis, aut alius generis gelidiſſimis ſorbitionibus cu- 
raverit, profert neminem. Quod ad me attinet: conglaciatos ex 
melonum ſeminum cremore & modico ſaccharo liquores parca manu 
circa primum veſperum oblatos ſatis feliciter hiſce frigidiſſimis die- 
bus expertus ſum in juvenilis ætatis & fervidæ temperiei moniali, 
quæ ventriculi nervorum ſpaſmo a vehementi meœſtitia ortum du- 
cente lævumque ejus orificium ita conſtringente ut & gravem ſuſpirio- 
ſamque reſpirationem efficeret, & cm eſculentorum tum potulento- 
rum vel parciſſimè aſſumptorum deſcenſum pence ex toto prohiberet, 
graviter vexabatur. 

Hippocrates, quanquam „ frigida veluti nivem & glaciem ſan- 
% guinis eruptiones inducere” ſcribit aphor, ſect. v. aph. xxiv. nihilo 
tamen ſecius aphor. xxiii. aſſerit: in his frigida uti oportere, unde 
« ſanguis eruptus aut erupturus eſt, & quidem circa iplas partes unde 
e fluit,” Memini me ſex circiter abhinc annis ſanguinis ingens ex 
utero profluvium, communibus medicamentis & ne perfrigida quidem 
aqua quicquam proficientibus, promptiſſimè in matrona media æſtate 
ſuppreſſiſſe, perurente glacie genibus & cruribus ſuper-impolita, 
cruralibus & iliacis aliiſque in uterum deſinentibus arteriis ac venis 
maximopere coarctatis, repreſſoque proptereà ac veluti a conſuetis 
vüs intercluſo ſanguine. Verumtamen tametſi quam gelidiſſimas 
ſorbitiones adversds cujuſquemodi profluvia ſanguinis, & maxime ex 
ventriculo, ab immodico ſanguinet amnis fervore & accelerato motu 
enata aut cum his conjuncta, & in juvenibus potiſſimùm quibus 
cruor & ſtomachus exæſtuat, magnopere collaudo; non ided tamen 
ſuadere auſim ut illæ ipſæ conglaciatæ ſorbitiones mulieribus ſangui- 
nem ex partu vomentibus, aut frigidis ventriculi atque inteſtinorum 
fermentationibus obnoxiis ſine ullo diſcrimine propinentur. In ſan- 
guinis ex partu vomitionibus, uti neque “ multa calida aqua lava- 
« rem neque tepefaftoria” (quemadmodum Hippocrates tum in 
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libro de motbis muliebribus, tim in eo quem de natura muliebri in. 
ſcripſit indiſerĩminatim præcipit) tam facile adhiberem ; fic aſininum 
& vaccinum lac ab eodem Hippoerate lis in caſibus præſcriptum 
haud quaquam plane damnarem. Sanguinem, inquam, ex lochio- 
rum fuppreflione aut imminutione evomentibus ; primum venas in 
pedibus ſecari ad fanguinem a ventriculo revocandum tùm calidis 
fomentis ex aqua & albo vino, in quibus emollientes aperienteſque 
herbæ ebullierint, hypogaſtricam regionem frequentiflime foveri, 
cruraque & pedes eodem tempore multa calida aqua lavari juberem 
ad uteri vaſa reſeranda ; inde ad lac, humectandæ & reficiendæ ſan- 
guineæ maſſæ cauſa, tranſirem. Sin verd mulieri ſanguinem vomendo 
rejicienti puerperii purgationes naturaliter fluerent, non calidis fotibus 
& lavacris, fed remediis ſanguinis impetum ſedantibus, ejus calorem 
cogendo moderantibus, confirmantibuſque vaſa ventriculi, ad fingulas 
circumftantes res attente reſpiciendo, cruentum vomitum ſupprimere 
pertentarem. Eo autem compreſlo ad lacteam diztam, vel hac non 
conferente ad reficientes potiones ex chioccolatre, nutrientibus galli- 
naceorum ' pullorum, ranarum, terreſtriumve teſtudinum juſculis, 
atque horum ſimilibus devenirem. 
Laurel water HI. 1. N accident that happened here ſome months ago has diſ- 
ox Suit? covered to us a moſt dangerous poiſon ; I mean the ſimple 
_ O Us. water diſtilled from the leaves of the lauro-ceraſus. The water is at 
#. 84. March firlt of a milky colour, but the oil which comes over the helm with 
&c. 1731. it being in a good meaſure ſeparated from the phlegm by paſſing it 
thro? a flannel bag it becomes as clear as common water. It has the 
ſmell of the bitter almond 'or peach-kernel, and has been for many 
years in frequent uſe among our houſewives and cooks to give an 
agreeable flavour to their creams and puddings. It has alſo been 
much in uſe among our drinkers of drams in the proportion of one 
part of laurel-water to four of brandy. Nor has this practice (how- 
ever frequent) ever been attended with any apparent ill conſequences, 
till ſome time in September 1728, when it happened that one M. 
Boyſe, a maid-ſervant who lived with a perſon that fold great 
quantities of this water, got a bottle of it from her miſtreſs and gave 
it to her mother A. Boyſe as a very rich cordial. A. Boyſe made a 
Rene of it to F. Eaton her ſiſter, who being a ſhopkeeper in Dub- 
in, gave about two ounces of it to one M. Whaley who had bought 
ſome goods of her. She drank about-two thirds of what was filled 
out and in about a quarter of an hour after complained of a violent 
diforder in her ſtomach. She was carried home, and from that time 
loſt her ſpeech, and died in an about an hour, without vomiting, 
purging, or any convulſion. F. Eaton ſent to let her ſiſter know 
what had happened ; ſhe came immediately and affirmed that it 
was not poſſible the cordial (as ſhe called it) could have occaſi- 
oned the death of the woman; and to convince her filled out about 


three ſpoonfuls and drank it. She continued talking with F. _ 
BY about 


"<p a. ae A. poo tet. dt en wwe —_ 


5 oa ED CY _Þ & 


SC 6. A Aw. Ao 


Cine, VII. Laure water. poiſonons, 


about two minutes longer, and was fo earneſt to perſuade her of the 


liquor's being inoffenſive that ſhe filled out two ſpoonfuls more and 
drank it off; She was hardly well ſeated in her chair when ſhe died, 
without the leaſt groan or convulſion. F. Eaton, who had drank 
ſomewhat above a ſpoonful, found no diſorder at all, -but to pre- 
vent any ill r 1A took a vomit immediately and has been well 
ever ſince. M. Whaley was buried without being examined by any 
but the coroner. I went to ſee A. Boyſe about twenty-four hours 
after her death, but could not prevail to have her opened. She was 
about ſixty years old; her countenance and ſkin appeared well co- 
joured, and her features were hardly altered, ſo that ſhe looked like 
one aſleep. Her belly was not ſwelledd, nor had ſhe any other exter- 
nal mark of poiſon, This accident brought into diſcourſe another of 
the like nature which 4 about four years ſince in the town of 
Kilkenny. A young gentleman of that town miſtook a bottle of this 
laurel-water for a bottle of ptiſan. What quantity he drank is un- 
certain, but he died in a few minutes, complaining of a violent diſ- 
order in his ſtomach. This affair was not much regarded at that 
time, becauſe he laboured under a diſtemper to which, or to an 
improper uſe of remedies, his death was attributed by thoſe about 
him | | 


To ſatisfy myſelf farther as to the effects of this poiſon I made 
the following experiments in conjunction. with a few of my friends. 
1, Octob. 3, 1728. we gave a large ſetting-dog three ounces. of 
laurel-water by the mouth. In three minutes he began to be ſtrongly 
convulſed, and continued fo about five minutes; 1 untied him, and 
then he fell into a moſt violent difficulty of breathing, which laſted 
about eight minutes and abated gradually; upon which he endea- 
voured to raiſe himſelf but could not. I tied him down again and 
gave him an ounce and an half more, upon which he ſunk at once, 
and without any return of his convulſions or difficulty of breathing 
expired in two minutes. Opening the ſtomach I found in it the 
whole quantity of water which he had taken; its ſurface was covered 
with froth, but it was not otherwiſe altered in its colour, conſiſtence 
or ſmell, The inſide of the ſtomach was not at all inflamed, nor 
was there any viſible alteration in the tunica villoſa, The yeins 
of the ſtomach, all the meſaraic veins, and likewiſe the vena cava, 
were much diſtended with blood; the arteries, on the contrary, were 
remarkably empty. The liver and gall- bladder were no way altered. 
The kidneys were unuſually full of blood, and appeared of a bluiſh 
colour, almoſt as deep as that of the violet plumb. Upon making 
an inciſion into one of the kidneys the blood flowed in much greater 
plenty and was more fluid than uſual. In the heart there appeared 
nothing præternatural. The brain was no way altered. 2. Oct. 24. 
we gave an ounce and an half of the ſame water to a bitch of a ſmal- 
ler ze. She was immediately let I and in two minutes loſt ne 
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uſe of her limbs. She attempted ſeveral times to raiſe herſelf and 
walk, but ſhe ſtaggered and reeled about and then fell down. She 
repeated this without ceaſing about five or fix minutes. At laſt ſhe 
was violently convulſed, eſpecially in the muſcles that extend the head 
and ſpine. About the ſpace of a minute ſhe had that ſort of convul- 
fion called the opiſthotonos, the back of her head being drawn almoſt 
to her tail. After this ſhe vomited plentifully and her convulſions 
ceaſed, She then lay till for ſeven or eight minutes, labouring for 
breath (though not ſo violently as in the former caſe) and foamin 
at the mouth. We gave her an ounce more of the water ; upon 
which her difficulty of breathing encreaſed and ſhe died in two mi- 
nutes. Upon opening the abdomen, the thorax and the head, we 
found every thing in the ſame ſtate as in the former inſtance, 3. Oct. 
25. We gave two ounces of the water to a dog of the ſame ſize with 
the former, which produced the like appearances as in the foregoing 
caſe. This dog was dying half an hour; for the doſe was not re- 
peated becauſe he did not vomit up what he had taken. Upon open. 
ing him we found every thing in the ſame ſtate as in the former 
inflance. 4. Oct. 26. we gave two drams and an half of the water 
to a dog of a middle fize, and immediately untied him. He then 
ran about the room very briſkly for about a minute, and ſeemed to 
be no way affected with it; yet he ſoon loſt the uſe of his limbs. 
He often attempted to raiſe himſelf and walk, but ſtill fell down a- 
gain before he had moved two yards from the place. After this he 
vomited plentifully, conſidering that he had faſted twenty-four hours, 
upon which he was ſeized with a convulſion more violent than any 
of the former dogs, eſpecially in the muſcles that extend the head 
and ſpine. Theſe convulſions continued about eight or ten minutes ; 
upon their ceaſing he lay ſtill, breathing deeply though regularly, 
and ſeemed to be aſleep. In about ten minutes he raiſed |: imſelf 
took ſome food, and walked about tolerably well. We left him, 
and returning after three hours found him perfectly recovered. 
5. Oct. 28. we injected an ounce of the water into the inteſtinum 
rectum of a ſtrong ſpaniel dog and let him looſe. In the ſpace of 
two minutes he began to loſe the uſe of his limbs, and to ſtagger as 
the others had done. He was convulſed more violently than any of the 
reſt, and chiefly in the muſcles of the neck and ſpine. The muſcles of his 
eyes were ſtrongly convulſed, which appearance was not obſerved in the 
other dogs. He foamed at the mouth, yelled frequently, and breathed 
with more difficulty than any of the reſt. His convulſions continued 
twenty minutes; upon their ceaſing he lay quiet as though he ſlept, 
only that his eyes were open. His limbs were now grown perfectly 
1 17 e raiſed him up ſeveral times and ſet him on his legs, 
ut he did not attempt to uſe them. He continued in this way about 
fifteen minutes longer, and then was ſeized with another violent con- 
vulſion which in five minutes put an end to his life. Upon opening 
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the abdomen we found the veins of the ſtomach and guts very much 
diſtended with blood, as in all the former inſtances. In the heart, 
jungs and brain there was no viſible alteration. 6. Oct. 30. we in- 
jected an ounce and an half of the water diluted with three ounces of 
common water warmed into the anus of a ſmall bitch. Before we 
could untie her ſhe was ſeized with convulſions and yelled much. 
She fell as ſoon as ſhe was let looſe, and never after endeavoured to 
riſe. She had convulſions and great difficulty of breathing about two 
minutes. She then lay ſtill, with her limbs ſtiff and extended, about 
three minutes; during which time her lower jaw was convulſed and 
pulled alternately to and from the upper jaw with a very quick mo- 
tion. After this her limbs became paralytic and ſhe gaſped for 
breath about two minutes longer. She was quite dead in ſeven or 
eight minutes from the injection of the clyſter. In the abdomen, 
thorax and brain every thing appeared as uſual, 7. Nov. 2. we in- 
jected half an ounce of the water dilated with three ounces of 
common water warmed into the anus of a ſmall bitch, In the 
ſpace of four minutes ſhe began to breath with difficulty. We let 
her looſe, but ſhe was not able to ſtand without ſtumbling. The 
muſcles that extended the head were convulſed, and her fore-legs 
were affected for three or four minutes with a tetanus, but had no 
conyulſive motion. She vomited and purged plentifully. She did 
not yell nor ſeem to ſuffer much pain, nor did ſhe Joſe her ſenſes all 
the time. In half an hour ſhe recovered. 8. The next day we in- 
jetted a drachm of the water into the external jugular of the ſame 
bitch. She was ſeized with convulſions as violent as the former 
before we could untie her. They laſted about five minutes; after 
which ſhe recovered gradually and continued well. 9g. Nov. 20. we 
injected four ounces of the water by the anus, without any dilution, 
into a ſtrong dog of a middling ſize. He was ſeized with convulſions 
and difficulty ＋ breathing in leſs than two minutes after the injection. 
He fell to the ground as ſoon as his convulſions began, never 
once attempted to riſe; nor were his convulſions in any ſort ſo vio- 
lent, neither did they continue fo long as in the former inſtances. 
He bled at the noſe about four ſpoonfuls. The blood was of a very 
bright florid colour. His convulſions laſted about four minutes; 
after which he became entirely paralytic and died in three minutes 
more. We found the ſtomach, inteſtines, liver, &c. in the ſame 
ſtate as thoſe above-mentioned. Upon cutting about an inch from 
the lower part of one of the lobes of the lungs, the blood flowed 
from it in great plenty, and appeared more florid and fluid than 
uſual. 10. Dec. 14. we gave five ounces of Jaurel-water by clyſter 
to a dog ſomewhat of the ſize and ſhape of the Italian greyhound. 
He ſeemed at firſt to be no way affected with it, but in about five 
minutes he began to droop and loſe the uſe of his limbs. He did 
not once yell or ſtruggle as the others had done, but ſunk graduall 
tl 
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till he became at laſt entirely paralytic. He had not any convulſion, 
except a kind of ſpaſmus cynicus a few minutes before he died, which 
happened in half an hour after the injection of the clyſter. Upon 
opening the abdomen we found the veins much diſtended with blood, 
as were alſo the veins and ſinuſes of the brain. 11. Dec. 19. we 
gave three ounces of the water in the ſame manner to a cur of the 
lap-dog ſize, He died in ſeven minutes without any convulſion, 
except a tetanus in the muſcles that extend the head, 12. The lauro- 
ceraſus being an ever-green and abounding with a warm eſſential oil, 
we imagined that other ever-greens might partake of the ſame poi. 
ſonous quality. Accordingly we tried a water diſtilled in an alembic 
from the leaves of the yew-rtree ſo much talked of by the antients, 
and whoſe very ſhade they ſuppoſed to be fatal ro thoſe who fate or 
ſept under ir. We gave three ounces of this water by clyſter to 2 
very ſmall cur dog, but he was not in the leaſt affected with it. 13, 
We alſo gave by the mouth two ounces of a water diſtilled from the 
leaves of the bay-tree, to a young ſpaniel, without any effect. 14. We 
afterwards made an experiment with the diſtilled water of box-leaves, 
which had a very ſtrong narcotic ſmell. We injected five ounces of 
this water by the anus into a ſmall cur dog, but he was no way af. 
fected with it though we kept him twelve hours after the operation. 
15. Being deſirous ro know whether the virulency of laurel-water was 
owing to the fire in diſtillation, we poured warm water upon ſome 
laurel-leaves bruiſed, and made a ftrong infuſion of them. We 
poured an ounce of it down a dog's throat, half of which was ſup- 
poſed to enter the ſtomach, and five minutes after another ounce was 
ven in like manner. The dog ſeemed to be ſomewhat fick at his 
mach, but was ſoon as lively as ever. A few minutes after this 
another ounce was given him by the mouth, of which we ſuppoſe 
a fourth part to have been loſt. He ſoon after ſtared and trembled 
very much. In five minutes another ounce was exhibited, upon 
which he trembled as before, but in a little time he appeared eaſy 
and lively. Imagining that theſe ſmall quantities loft their power 
during the intervals of giving them, in ten minutes after his taking 
the former doſe we poured down his throat two ounces and a half at 
once. He immediately fell on his back convulſed and tumbled over 
three or four times, but quickly returned to his feet. He ſtaggered, 
his eyes ſtared, and he ſate down like a dog that is tired. At length 
he ſhut his eyes, his neck became extended, and we apprehended he 


was falling into convulſions; but inſtead thereof he vomited a vaſt 


quantity of indigeſted chyle, in which appeared a great part of the 
infuſion ; after which he ſeemed to be perfectly recovered. 16. In 
about twenty-five minutes after this we gave he ſame dog by the 


mouth two ounces of the juice expreſſed from laurel-leaves, and in 
abour ten minutes more another ounce was given him in the ſame 
manner, In a few minutes he began to loſe the uſe of his hinder legs, 

but 
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but quickly recovered them. Upon his taking another ounce ſoon 
after the former he fell into a great difficulty of breathing, and yelled 
much. After this he was ſeized with very ſtrong convulſions which 
affected his lower jaw and hinder legs moſt remarkably. In about 
the ſpace of five minutes theſe convulſions were ſucceeded by an en- 
tire reſolution of all the limbs. He breathed with great difficulty 
and very ſlowly. No appearance of exſpiration. Sometimes we 
obſerved two attempts at inſpiration without intermiſſion or cloſing 
of the mouth. At other times there was near the ſpace of a minute 
between two inſpirations. After this he was ſeized with a trembling 
in his limbs, and in about three quarters of an hour from his taking 
the laſt ounce he died without any ſtruggling with his tail extended. 
There were ſeveral other experiments made of the ſame kind, by 
ſome gentlemen of the profeſſion here which correſponded exactly 
with the foregoing, excepting this one circumſtance, that they were 
of opinion this poiſon occaſioned an inflammation in the ſtomach 
and guts. Towards clearing this diſpute we who thought otherwiſe 
put together the following hints, from which it appears that the fact 
15 not as they imagined, and that notwithſtanding we find, upon an 
animal's being killed by this potſon, the veins greatly diſtended with 
blood, yet there is not any inflammation produced by it. I do not 
know any thing that will illuſtrate this matter better than the analogy 
which may be obſerved between the convulſions occaſioned by the 
epilepſy and thoſe which are the effect of laurel- water. For inſtance, 
in the epilepſy the body is univerſally convulſed, eſpecially the muſcles 
of the neck, the tongue, the lower jaw, and thoſe of the arms. 
The effect of theſe convulſions is this: the heart beats with unuſual 
violence and frequency, the neceſſary conſequence of which is that 
the blood will be thrown in greater plenty from the arteries into the 
veins. But becauſe the muſcles compreſs the veins more than the 
arteries (whoſe ſyſtole enables them to overcome that preſſure) there- 


fore the blood, which is ſtil] puſhed forward by the ſyſtole of the 


heart into the veins, will be retained there by the aforeſaid preſſure of 
the muſcles, and will return in a very ſmall quantity to the heart. 
For example; the abdominal muſcles being convulſed preſs the ſto- 
mach and inteſtines upon the vena cava aſcendens and the vena portz z 
by which means the blood returning from the lower extremities 1s 
retained in thoſe veſſels. Accordingly we ſee the viſible and imme- 
diate effects of this preſſure are the forcing out the excrements of 
the bladder and inteſtines, and very frequently the profluvium ſe- 
minis, In like manner the preſſure of the muſcles of the neck, 
tongue, and lower jaw upon the jugular veins and their branches, 
will not ſuffer the blood to return to the heart by the vena cava de- 
ſcendens. To this we may add the preſſure of the diaphragm and 
ribs upon the lungs, by means whereof the trunks of the vena cava 
aſcendens and delcendens are com preſſed at their inſertion into the 

heart. 
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heart. Hence follows that frightful blackneſs of the face during 
the paroxyſm, and the prodigious ſwelling of the veins of the head, 
eſpecially the temporal. The neceſſary conſequence of all this muſt 


be that if the convulſion laſts long enough the man muſt die, on 


account of the blood's being thrown out of the arteries into the 
veins and not returning to the heart. And I make no queſtion that 
if ſuch a perſon was opened after death we ſhould find the vena cava, 
the vena portæ, the veins and ſinuſes of the brain, together with all 
their ſmalleſt ramifications, very much diſtended with blood, and the 
arteries on the contrary almoſt empty. Bur if the ; my convul. 

opped then 
all becomes calm again, the preſſure is taken off the veins, the blood 
returns to its uſual courſe, and in a few hours the ſick perſon is per. 
fectly recovered. And yet all this violent convulſion of the body, 
this prodigious diſtenſion of the veins and interception of the courſe of 
the blood paſſes without any inflammation, as appears from the ſpeedy 
recovery of the ſick perſon: for if the convulſion had occaſioned an 
inflammation a fever muſt neceſſarily have enſued, which would dif. 
cover itſelf by manifeſt tokens and would require a much longer time 
for its abatement. 

Let us now obſerve the analogy between theſe appearances and 
thoſe produced by laurel-water. We find by exper. 4, 5 to 11. that 
an ounce, or even two drachms and a half of laurel-water will occaſion 
more violent convulſions than three ounces, or even five of it. If 
therefore an inflammation was the neceſſary conſequence of this water 
being taken into the ſtomach or guts, the more violent the convulſion 
is, the greater the inflammation: ought to be. On the contrary we 
find by exper. 4 to 7. that the more violent the convulſion is the 

reater is the probability that the creature will recover; and when it 
ſo falls out, the manner is exactly the ſame as in the recovery of an 
os perſon. In a few minutes the creature becomes as briſk as 
if no ſuch thing had happened. Now if an inflammation was at all 
the neceſſary conſequence of this poiſon, though the creature recoyers 
yet there muſt be ſome inflammation, greater or leſs, produced, 
which muſt occaſion more violent and ating ſymptoms. But ſince 
none ſuch appear, ſince the recovery is ſo ſudden and effectual, it is 
the ſtrongeſt and plaineſt argument that there is not any inflammation 
produced. If the laurel- water is adminiſtred to the quantity of an 
ounce or more the creature unavoidably dies in a few minutes, and 
upon opening the appearances are theſe. Both the trunks of the 
vena cava and all the ramifications of the meſaraic veins are greatly 
diſtended with blood. Theſe veſſels are eaſily diſtinguiſhed from 
the arteries, not only by the thinneſs of their coats but alſo by the 
colour which the blood exhibits to the eye. Now I conceive that all 
inflammations have their beginning in the arteries, and that they arc 
produced becauſe there is no free paſſage for the blood into the veins. 
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I But if once this paſſage becomes free (as in this caſe it ſurely is; ſor: 
ing we find all the veins diſtended with blood beyond their natural di- 
ad, menſions) the inflammation is then at an end, the cauſe which produ- 
wſt ced it being taken off. Moreover, the fact laid down, that the veins 

on are præternaturally diſtended with blood, does neceſſarily conclude 

the that the arteries are not diſtended with it, and conſequently that there 
hat cannot be any inflammation ; for if the quantity of blood is encreaſed 
Va, in the veins, it muſt be proportionably diminiſhed in the arteries. 

all To what has been ſaid we may add the following obſervation, that 

the if there was any inflammation produced by this poiſon it ought to 
ul. appear moſt remarkable on the inſide of the ſtomach and inteſtines, 
hen becauſe of the immediate contact it has with thoſe parts. All other 
dod poiſons which occaſion inflammations in the ſtomach and guts do firſt 
er. operate upon the blood- veſſels and corrode the parts inflamed. They 
dy, occaſion vomitings and fluxes of blood, which at length terminate in 
of convulſions. One may very eaſily be deceived upon opening the 
edy ſtomach of a dog, — may miſtake the redneſs of the tunica villoſa 
an for an inflammation. The inner coat of a dog's ſtomach is naturally 
diſ. of a ruddy fleſh- colour, and therefore of all domeſtic animals a 
me dog has the quickeſt and ſtrongeſt digeſtion. Accordingly they 

ſwallow bones and digeſt them perfectly well; and although * 

ind are but half chewed when taken into the ſtomach, yet they are at la 
hat reduced to as ſoft a conſiſtence as any other part of their aliment. It 
ion is for this reaſon that the ſtomachs of dogs are more plentifully ſup - 

If plied with blood than thoſe of other animals; by which means not 
iter only the muſcular force of the ſtomach, but its warmth alſo, which 
ion is the principal inſtrament of digeſtion, is very much increaſed, 

we III. 2. TD Ole, vinegar and milk were ſeparately given to three dogs 4: ede rs 
the which had ſwallowed ſome of the laurel-water : the Laurel. 
n it bole and vinegar were not obſerved to do much good, but the d 94 . 
an which drank about a pint of milk recovered without any bad" 8 
045 ſymptoms. ] 
all III. 3. F Took a peck of laurel leaves and put them into an alem- Further erge- 
Vers 1 bic with three gallons of water, which I diſtilled in the rimen: with 
ed, common way. The fire at firſt being too hot, there came over an 1 
nce oilineſs with the water (1.) which made it appear milky till about jj, 
it is half a pint had run: this taſted and ſmelt very ſtrong like apricot 420. 163. 
ion kernels, as did the next running (2.) which was clearer, Ik © the Aug. Ge. 
an firſt quart by itſelf; then I drew off another quart (3.) which was 1731. 
and not near ſo ſtrong in taſte or ſmell, but rather reſembled black-cherry 

the water: The remainder was almoſt infipid. The leaves after the diſ- 
I tillation look*d browniſh, were brittle, and taſted bitter without the 
om roughneſs or apricot - Kernel flavour, which they have while freſh. 

the In the afternoon of the ſame day I took a mungrel puppy, in 
all ing two pounds and an half, about ſixteen days old; it had ſuck'd 

are the bitch in the forenoon, but had now faſted ſix hours. I gave it 
ins. Paar III. Vor. VI. Mm half 
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half an ounce of the third water by tea - ſpoonfuls that it might the 


better fwallow it, and then let it go; it walked about pretty ſtrong- 
ly for five mmutes, when it began to foam at the mouth, and ſoon 
after vomited up fome curdled milk, and then diſcharged the fx. 
ces alvinæ, after which the ſickneſs ſeem'd to go off: I gave it three 
rea-ſpoonfuls more; in ten minutes it began to ſtagger, and draw its 
hind parts after it; it fat upon its breech, whined, and made ſevera! 
efforts to vomit, but never brought any thing up; and then again 
would walk about, and fit down and whine, and again ſeem to re- 


cover for about fifteen minutes longer. Thinking the ſecond water 


would diſpatch it ſooner, I gave it three tea-fpoonfuls of it, and 
in two minutes time it became ſtrongly convulſed, put out its tongue 
and made ſtrong efforts to vomit, but to no effect; it could not ſtand, 
but lay with its hind legs ſtretched out: five minutes after I gave it 
three tea-ſpoonfuls more, when it was more ſtrongly convulſed, rolled 


over and over ſeveral times, drew its head back to its rump, then 


lay on its ſides and panted much: about eight minutes after I gave 


it two tea-ſpoonfuls more, and it had freſh and ſtrong convulſions, 


but kept lying on its fide and ſtretching out its legs one after ano- 
ther, drawing in its flanks very quick; in fifteen minutes more it died, 
being in all about an hour from the firſt doſe. An hour after it waz 
dead I opened it, and found all the contents of the abdomen well ; 
the ſtomach was diſtended with wind, appeared empty of milk, 
but full of froth and a clear mucus of a much thicker conſiſtence 
than the liquor gaſtricus naturally is; they had no ſmell at all, nor 
was the inſide of the ſtomach at all inflamed. Opening the thorax ! 
found the lungs a little redder than natural, with fome veſſels on 
their outward membrane very turgid: on cutting them out a 


e 
deal of elear red blood ran from them. The veins and TEE” jon 


tricles of the heart were turgid and full of coagulated blood of a 


dark- brown colour, which tinged 5 fingers of a dirty yellow, as if 


ſome gall had been mix'd with it. There was no blood in the arteries; 
the foramen ovale was _ On opening the head the dura mater ap- 
peared livid, as if bruiſed, its veſſels and the ſinus falci-formis were 
turgid and full of ſuch blood as the heart and veſſels near it. The 
cortical ſubſtance of the brain looked of an unuſual livid colour. 
Next day about five in the afternoon, I took a large fierce 


maſtiff dog weighing ſeventy-five pounds, and injected per anum 


three ounces of the ſecond running : in five minutes he trembled 
and ſtagger'd much, would let us handle him, drew his hind legs af- 
ter him, tumbled on his head, panted and flabber'd, but gradual] 

recover'd ſo as to ſtand up, tho' reeling and often ſinking with his 
hind legs. Fifteen minutes after we injected one ounce more; he 
immediately ſtagger'd and ſunk behind, made a great quantity of 
water, and ſoon after diſcharged the faces alvinz plentifully but of 
an hard conſiſtence: the faces ſeemed moiſten'd with the laſt injected 


ounce, 
6 
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ounce, which I imagined came away by this ſtool; I therefore immedi- 
ately injected another ounce, upon which he ſeem'd more uneaſy than be- 
fore, tumbling on one ſide, and in about ten minutes fell faſt aſleep, 
breathing with difficulty; half an hour after I rouzed him, found him 
llabbering, drowſy, ſinking behind, and giddy : about an hour and a 
quarter after the firſt injection | found him as before, but provoking 
him with a ſtick he bit at it, and tho? naturally fierce was very quiet 
when I did not ſtrike him; in a few minutes he reeled and fell a 
ſnoring again: about nine at night he ſeemed very well, only drowſy. 
We left him all that night without water and victuals, but thro' hun- 
ger he eat ſome of the ſtraw he lay on, as we found afterwards upon 
opening his ſtomach. Next morning we gave him water and bones; 
he drank greedily and eat the bones, bread, and whatever was given 
him, ſeeming perfectly recovered and well all day and the next 
night, only very thirſty and a little drowſy, but perfectly gentle. 
About nine next morning I gave him three ounces of the ſecond 
running at three times with an horn, ſuch as they drench horſes with; 
he ſwallowed it with great difficulty and guggled ſome up again: 
he inſtantly reeled, fell down, rolled over and over, diſcharged much 
urine, and fome hard faces alvinæ, had no motion to vomit, but 
dribbled much, panted, and ſhewed great difficulty of breathing, 
ſnuffing up the air with his noſtrils, holding his noſe up, as he ſat on 
his breech ; for he could not then ſtand on his hind legs: he often 
ſhook his head as if ſtung by ſome fly: he gradually recover'd, and 
in about twenty minutes time could walk about very ſteadily on all 
his legs, tho? he ſtill appeared weakeſt behind: I gave him three 
ounces more, near half of which he ſpilt; and indeed out of the 
ſix ounces I don't believe above three or four enter'd his ſtomach: 
he gave one very loud how], ſunk at once and never offered to riſe 


again, but lay on one ſide, panted, hung his tongue out, and flab- 


ber'd much, ſtretched all his legs out three or four times, and was 
quite dead and motionleſs in about five minutes. I did not obſerve 
any convulſion in the muſcles of the neck and back, nor was his 
head and tail drawn nearer together as in the puppy. About half 
an hour after I opened him, being ſtill warm. I found the bladder 
contracted and empty: the rectum lightly inflamed, the {mall guts 
not diſtended with wind, but contracted and almoſt cloſe; the bile 
was evacuated in great quantity into the duodenum, and was — 
thick, appearing like congealed honey; the gall - bladder was almo 
empty; but what remained in it was as thick as the other; to the 
inſide of the gall · bladder there adhered ſeveral excreſcencies in form 
and ſize of lentils, like drops of ſoftiſh yellow wax: the liver was 
exceedingly inflamed, and almoſt livid: the ſtomach was contracted 
near the pylorus, and again about three inches above it; we found 
in it ſome pieces of bone, a pretty deal of ſtraw, and about two 
eunces of fluid, which ſmelt ſtrong of the laurel-water, but no 
| M m 2 mucus, 
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mucus, as in the puppy: ſome of the villi ſeemed ſlightly inflamed, 
the blood veſſels being very turgid: there was a great deal of mucys 
in the eſophagus, which did not ſeem inflamed ; the lungs appeared 
exceedingly contracted, very red and inflamed. In this dog it was 
very evident that the pericardium did not adhere to rhe diaphragm 
as in erect animals, there being a diſtance of above two inches filled 
up by an appendix to the right lung; on removing which the vena 
cava run from the diaphragm about three inches to the pericardium 
quite free, not adhering to the back by any fibres or membranes, 
and was: entitely enveloped by this 8 of the lung, The vena 
cava and all the veins were vaſtly diſtended, and the blood in them 
eoagulated tho* the body was yet hot: there was little or no blood in 
the aorta; only on preſting it a ſmall quantity of a tranſparent fluid, 
which I took for ſerum, flowed out of it. The blood was ſtrongly 
coagulated in- the right auricle and ventricle of the heart, being of a 
very dark colour, and filling them quite; but the left auricte and 
ventricle contained only a ſmall clot of congealed blood which looked 
more red and florid: I kept fome clots of blood taken out of the 
vein and the left ventricle twenty-four hours, but neither of them li- 
quified or run into ſerum. I had the head cut off, but buſineſs pre- 
venting I did not open it till twenty-four hours after; a great deal 
of blood drained from it, and upon opening it the veſſels did not 
appear diſtended, but the dura mater looked livid: there was no 
blood at all in the ſinus falciformis; the brain looked very well; 
the veſſels of the plexus choroides in each ventricle were not diſtend- 
ed but livid, nor were they burſt, there being no extra vaſation in the 
ventricles, only a very ſmall quantity of lymph; which was the caſe 
likewiſe of the pericardium, which had not above a tea - ſpoonful of 
water in it. ud! EF | 
In both theſe inſtances this poiſon ſeems to act by coagulating the 
blood; ſo that it can't paſs the lungs or brain: and I take it that the 
puppy lived longer than the great dog, becauſe its foramen ovale 
was open, by which the thickened blood could paſs, and perform a 
few circulations more than it could have done had. it had the lungs to 
paſs through ; and that in the puppy the brain was the part moſt 
affected, as was evident from its convulſions : whereas the dog was 
little convulſed, but ſeemed to die of a difficulty of breathing; and 
— greateſt accumulation was found at the right ventricle of the 
c. : 
I got a middling-ſized ſpaniel, and poured fome laurel-water 
down his throat: he ſtruggled pretty much at firſt, and whined ; 
but when he had ſwallowed: about an ounce and half he ceaſed 
ſtruggling; that he might not be too long a dying the remainder 
was given him he ſpilt about one third of the whole quantity : he 
was then laid down on the ground, never offered to. get up, but 
ftretching out his legs expired preſently. Mr. Ranby opened him 
tn immediately; 
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immediately; there was about two ounces of the laurel- water found 
in his ſtomach, and ſome frothy mucus; the veins in general were 
very turgid, but the blood was ſtill fluid; and indeed we could diC. 
cern no alteration in any of the viſcera. 

I gave four ounces of luurel-water to Dr. Porter, who forced down 
a pretty large dog three ounces. The creature inſtantly returned 
about two ounces by vomit, clear and unaltered ; in a few minutes 
he grew prodigiouſly convulſed, ſoon after became motionleſs, and 
to all appearance was dying. Within ten minutes he vomited a ſe- 
cond time, and threw up a ſmall quantity of a viſcid, green, and 
very frothy matter: from which moment he began to recover, and 
within half an hour was perfectly well. He was kept in the yard all 
night, and next morning not the leaſt diforder appearing in him he 
was turned out of doors. 

About half an hour after ſix in the evening I gave about half an 
ounce of the laurel-water to a middle- ſized ſpaniel weighing near ſix- 


teen pound, which he ſwallowed with great reluctance. He remained 


about a minute and half on his legs; he then began to reel, and in 
about three minutes more fell into moſt violent convulſions, and his 
neck and tail were ſtrongly drawn toward each other ; he neither vo- 
mited nor purged, but we expected he would expire every mi- 
nute the convulſions being ſo exceedingly ſtrong, when ſome of 
the company called for ſome milk in order to try whether ir would 
prove an antidote to ſo defperate a poiſon. We poured a little into 
his throat, which at firſt he could not ſwallow, but guggled it up 
again as if almoſt ſtrangled with it. After ſeveral trials he began 
to ſwallow fome, about a ſpoonful at a time, and feemed a little 
relieved, his convulſions leaving him, only fetching his breath very 
hard; but he lay ſtill and ſnorted as if in a profound fleep; and the 
milk frothed out of his noſe: on rouzing him he opened his eyes and 
ſwallowed the milk better, which ſeemed to revive him much; fo 
that the company imagining he would entirely recover went away. 
I ſtaid ſome time longer till at laſt he began to lap the milk him- 
ſelf when held up to it, 'and vomited a pretty deal of it, which. 
relieved him more; and then he lapped again, but could not ſtand on 
his legs. I left him in this condition about ſeven o*clock, thinking 
he would have recovered, and left orders that he ſhould have a pan 
of milk, and another of water, about a pint of each, ſet by him, 
and that he ſhould be kept ſhut up all night. About eleven o'clock. 
he was ſeen walking about; but next morning he was found dead, 
after having drank-up all the milk and water, and having vomited 

and purged pretty much. f | 
Thus we find this ſimple water equally mortal with the bite of the 
rattle-nake, and more quick in its operation than any mineral poi- 
fon; and tho? it may not immediately bring on death when taken in 
imall quantities or mixed with other liquors, it being common a- 
mong 
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mong our good houſewives to put Jaurel-leaves into cream to give it 
the rattafia or apricot-kerne] flavour; and among ſome compounders 
of cordial waters to uſe the berries of this plant in brandy inſtead of 
black cherries, or to mix ſome of the diſtilled poiſonous water with 
brandy to make rattafia, or to dilute it with common water till it 
reſembles black-cherry water in taſte ; yet an habitual uſe of theſe 
liquors muſt certainly be exceeding prejudicial and unwholſome. | 
am informed that a gentleman and his wife, who uſed for ſeveral 
years to drink daily a dram or two of the brandy in which laurel 
berries were infuſed, both died paralytic, having loſt their ſpeech ſome 
time before. 
Obſervations Wo HAT freſh wounds may be cured in a few days, without 
upon Dr. Ea- ſuppuration, where neither nerves, large veſſels, bones, nor 
2% F, eren, any of the viſcera were concerned, has been long known. Purman, 
zel. 1 a famous ſurgeon of Breſlaw, in his Chirurgia curioſa tells us of a 
p. 108. May mountebank, who gave himſelf thirteen wounds by inciſion in the 
S172. upper part of his left arm, and thereupon applied his noſtrum which 
wich the help of a good roller cured him in two days time. Next he 
mentions a martial ſtyptic, which ſtopped bleeding incomparably 
and healed freſh wounds (as he ſays) in two days, eſpecially if the 
patient took withall a few drops inwardly. This was likewiſe men- 
tioned by Blegny near thirty years ago. When I was in France [ 
ſaw many little trials made there alſo with a ſtyptic ball mixed with 
French brandy, by ſtriking a cock through the head, opening the 
crural-artery of a dog, or chopping off a dog's leg, &c. but I found 
that it did not amount to any thing of conſequence ; yet I have ſtill 
a ball made above om years ago of filings of iron and an equal 
quantity of tartar mixed well with French brandy upon a marble. 
This, with ſome alteration, was afterwards publiſhed by the famous 
Helvetius T, Phyſician to Lewis XIV. of France, and in 1710. the 
preparation was ſold by Pierre Rottermond apothecary at the Hague, 
whoſe recipe is as follows: take four pounds of the filings of ſteel 
and eight pounds of tartar well powdered ; mix them well together, 
ut them into a new earthen pot, and pour on as much French 
randy as will make them into a poultis. Let this ſtand fermenting 
in a cellar for four days, and ſtir it between whiles. Then put it in 
baln. mar. and diſtil it ſ. a. with a moderate fire, to draw off the 
brandy. When you find that 4 but the phlegm comes over 
take out the maſs, and ſtamp it very fine that not theleaſt lump may 
remain ; then mix ĩt again with a ſufficient quantity of brandy, put 
it in the cellar. to ferment, and diſtil it, as before. This operation 


may be reiterated ſeven or eight times; but the laſt time mix your 


maſs well upon a marble and form it into two ounce-balls. For uſe 
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one of theſe balls is hung by a wire in a pint of good French brandy a 
little warmed, till the brandy has received the colour of the ball; but 
if you are in haſte grate a ſufficient quantity of the ball into ſome 
brandy, ſtir it well, and you may uſe it that very inſtant. No doubt 
dut the author thought by often grinding, fermenting, and diſtilling 
this maſs to comminute and ſubtilize its particles, ſo as to make ir 
more fit to contract the fibres and veſſels of a wound, and to prevent 
{agnations of the fluids both within and without upon contuſions; 
dut the ſucceſs did not anſwer and therefore it was laid aſide. Nei- 
ther did Helvetius ever recommend it as an univerſal ſtyptic, aſtrin- 
gent, or conſolidating medicine, but meerly in freſh wounds, and 
that only for a firſt dreſſing, and where people lived at a diſtance, 
and could not get immediate aſſiſtance from a ſurgeon. Beſides, he 
makes ſeveral exceptions where it ſhould not be uſed; and, in gene- 
ral, advifes it where chalybeat medicines may be given according to 
experience. But Jaſt year a balſamic ſtyptic was publiſhed by one 
Dr. Eaton, good to ſtop all manner of bleeding without or within, 
and that without any exceptions. This made me deſirous to ſee it, 
and having ſoon after an opportunity of examining it, I found pre- 
ently that it was the ſame old medicine, which was got hither after 
other countries had diſcarded it. I therefore neglected it as not worth 
my notice, till I ſaw lately a treatiſe of conſumptions, publiſhed by 
Sir R. Blackmore, giving it the greateſt encomium that ever was 
given to any invention whatſoever. For, ſays he, Dr. Eaton's 
« balſamic ſtyptic bids fair for the credit of a certain remedy in ſtop- 
« ping of blood outwardly or inwardly, where the craſis of the blood 
« 1s not entirely ruined; and will be of more ſervice to mankind, 
« than all the diſcoveries made by Galenical-compounders of drugs, 
« and ſyſtematical methodiſts. Fmding it recommended in ſo ex- 
traordinary a manner, and by ſo eminent a phyſician, I began to 
think that poſſibly I might have been miſtaken, and therefore deſired 
an apothecary immediately to prepare the recipe as deſcribed by 
Helvetius. When it was ready I ſent for a bottle of Dr. Eaton's 
ſtyptic and tryed them both with galls ; the tincture was the ſame, 
a deep purple. I then precipitated the contents with old hoc, and 
found the precipicated matter to be the ſame in both. Not con- 
tented with this, I ſent ſeveral ſmall quantities to others, and went 
myſelf to Mr. Godfrey. They all told me there was no difference 
betwixt them. I tryed ſeveral ways to find out the balſamic quality, 
from whence it has its name, but found none. Then, I confeſs, ic 
ſurprized me that a man who had a mind to vend a thing as a ſe- 
cret, had not ſo much as altered it either in taſte, ſmell or colour, 
tho it might very eaſily have been done, without robbing it of its 
virtue 1n the leaſt. 
I next tryed them both upon the crural- artery. Having got a 
good middle-{ized dog, Mr. Ranby laid the artery bare, and opened 
EY | is 
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it with a lancet lengthways for near half an inch. The old trick uſed 
to be to cut the artery croſsways, and then there was no neceſſity of 
a ſtyptic at all, nor indeed here neither. At firſt Helvetius his tinc- 
ture was applied and ſtopped the bleeding; then we opened the ar. 
tery again and tried Dr. Eaton's with the ſame ſucceſs. I then Id 
the artery open in the other thigh, and tryed it only with French 
brandy, which I found did as well as the other two. I opened the 
artery again, and applied a little ſal martis and ſaccharum ſaturni dif. 
ſolved in French brandy, which anſwered in the ſame manner. Thi 
made me immediately conjecture that there was bur little virtue in 
either of them ; except that the brandy, by its great heat, did meer. 
ly contract the fibres of the artery, which, no doubt, might be : 
little aſſiſted by the chalybs ; but this could not be much, I then 
reflected upon the ſmallneſs of the crural artery in a dog compared 
to the crural artery of a man, and believing that a little pledget of 
lint might ſtop the blood there as well as in the temporal artery 
when opened with a lancet we tried it and it ſucceeded. We then 
untied the dog and let him go; he ran directly home, where his 
miſtreſs not knowing what had been done to him tore off the pled- 


gets, and had him well waſhed with butter and beer warmed; upon 


which the dog fell a bleeding again, tho' not much, and the blood 
ſtopped of itſelf. Thus far as to its outward uſe, and I could wiſh 
it were as harmleſs within. If, according to Helvetius, it had been 
ordered inwardly only in freſh wounds and contuſions, it might have 
been let paſs; but when it was recommended in all inward bleedings 
without exception, I thought ir high time to make ſome animadver- 
ſions upon it. Sir Richard himſelf ſays 1, that in ſpitting of blood 
there is an orgaſm or ſtimulating ferment. What is this but a feveriſh 
indiſpoſition? and is there any hæmorrhage without? If ſo, will not 
brandy and chalybeats heighten it ? Do not they by their heat and 
ſtimuli brace and irritate the fibres, and accelerate the blood's moti- 
on? And will not the blood then take up more room, and pres 
harder againſt, the ſides of the veſſels and whatſoever oppoſes it? b 
not this the way to make an orgaſm and cauſe an hzmorrhage ? Dr. 
Eaton tells us himſelf in his book, p. 57. that it did very much over- 
heat a gentlewoman, that her bleeding ſtill continued after the taking 
of it, and ſhe might have periſhed if a ſurgeon had not given her a 
cooling and aſtringent apozeme. And but juſt before, p. 47. he 
2 of a phyſician, who was not willing that his patient 
ſhould take it when ſhe had a hectic fever upon her, becauſe he ws 
afraid it was too hot. | 

Since the former trials I deſired Mr. Ranby to open the carotid 
artery of a dog, thinking that might give me more ſatisfaction than 
the crural arteries had done, Having laid bare the jugular vein, 
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divided and ried it that its bleeding might not hinder us from finding 
the carotid artery, we were obliged to cut ſome of the muſcles thro? 
likewiſe, till with ſome difficulty we found the artery; which being 
opened with a lancet and the blood ſpouting forth, I applied to ir 
Helvetius's tincture, upon which the blood ſtopped. I took it off in 
eſs than a minute, and made it bleed again, but it bled very little, 
and then I applied Dr. Eaton's ſtyptic; we filled up the wound with 
lint, and ſtitched up the curtis, untied the dog and let him run down 
ſtairs; after ſome time I found him again, and perceived he had bled a 
good deal and was ſtill bleeding. I was very well ſatisfied that the 
artery being ſo very ſmall he would not bleed to death, and if he 
had had nothing but lint upon it it would have done as well. It muft 
be obſerved that the carotid arteries are largeſt in proportion in 
human bodies, and that this artery of the dog was but a ſmall matter 
bigger than the crural arteries of the former dog. This ſhews that the 
ſyptic quality of theſe tinctures is very inconſiderable; and that Hel- 
vetius's is rather better than Dr. Eaton's, if there is any difference at 
all, more than might be owing to the brandy, for mine was ſtronger 
than Dr. Eaton's. I enquired for the dog next morning and found 
him alive and well, only hanging his head on one fide, which pro- 
ceeded from the muſcles being cut through. 


V. 3 converſation Yother day I told you how ſucceſsfully I had 2. 
uſed camphire in maniac diſorders, and that hitherto it never camp 
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failed my expectation in theſe and other caſes herein the genus ner- e. 4 
voſum and blood ſeem to be affected after the ſame manner, but in Dr. D.Kingzir 
a leſs degree. At your requeſt|I ſend you the hiſtory of four caſes i Br. Camp- 


with all the exactneſs my memory is capable of. I own I flatter my bell. x. 400. 


ſelf that from the effects of this medicine — may be led into a 2 


more ſure way of reaſoning in nervous diſorders. 

1. A gentlewoman of nineteen years of age from an obſtinate faſt- 
ing for two days, and an averſion to ſee company in a religious turn 
before Eaſter, fell into a deep melancholy, would not talk, nor an- 
ſwer any queſtion for ſome time, but moaned and ſighed continually, 
ſlept very little for ten days. This happened in the wane of the 
moon. The night before the change ſne ſpoke and called for ſome 
water to drink, which being given her ſhe immediately fell a ſtarting 
and laughing, and her eyes had a briſkneſs in them ſomewhat un- 
common, as her relations told me, then began to talk wildly and 
continued ſo all that night. She became next morning very furious; 
whereupon a phyſician was called, who bled her four times a week 
the firſt fourteen days, vomited her, purged her, uſed the cold bath, 
and many other methods common in ſuch caſes, all to no purpoſe, 
In this condition ſhe continued for nine months; then I was applied 
to, I firſt began her with an antinomial vomit, which had no other 
effect than that of ſetting her faſt aſleep for twelve hours. Next day 
| are her half a dram of camphire in a bolus, and as much at night. 
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She continued to reſt well all that night, and had a moiſtneſg 
over her whole body, and in the day-time a plentiful diſcharge by urine. 
Thus for four days I plied her, and afterwards in the day-time ] 
ordered her pills of æthiops, gum gualac. cinnab. antim. & puly. de 
gutteta; and at night the doſe of camphire. She altered ſenſib] 
every day for the better, and in three weeks time enjoyed the ll 
uſe of her reaſon, and though nine years ago, 1s at this time in 
- very good ſtate of health, having had no extraordinary ailing ever 
nce. 

2. A gentleman of a good family, aged ſeventeen years, from 
ſome diſappointment became very filly and ſtupid. He continued 
in that way for a long time, notwithſtanding he had the beſt advice. 
He had a great inclination to chaw and eat every thing that came in 
his way, be it what it would, He reſted pretty well a-nights, and 
was delighted with the ſight of every glaring object. He hid every 
thing he could lay his hands on, as well in company as alone, and 
was no ways ill-natured. Thus for half a year he continued, but 
then became ſo furious that two men could hardly hold him from 
beating every body that came about him. Thus he would continue 
for three or four days together without Ys then he would be- 
come calmer after having ſlept ſome time; but was a little miſchie- 
vous. This was the way from new moon till the full ; after which he 
became filly and melancholy, ſpeaking little, and looking always 
down, not caring to look one in the face. So it was alternately for 
fourteen months. When I came to him 1 found him full of com- 
o_ of his ill treatment; and had not I had a watchful eye upon 

im 1 had ſuffered by a blow aimed at me; but I got him to take 
the medicines as before, and with allowing him a more plentiful 
diet, and a great quantity of diluting drinks, he became perfectly 
well in ſix weeks, and has enjoyed a good ſtate of health and ſound 
judgment theſe ſeveral years, and is now in buſineſs. 

3. A mercer's wife of thirty-ſix years of age, who had born four 
children, and was naturally of a lively, active diſpoſition, fell ſo ill 
all of a ſudden one day at church, that with much ado they could 
get her out with common decency. She tore every thing about her, 
talked much, and uttered horrid oaths. In ſhort, ſhe was as much 
diſordered as you can imagine any one. She had the advice of the belt 
phyſicians in Edinburgh, but they failed of ſucceſs and left off viſi- 
ting her. About half a year thereafter I was conſulted, I treated 
her in the foregoing manner, and in four days there was a ſenſible 
alteration for the better, and in four more ſhe went abroad. I till 
continued the uſe of the medicines for fourteen days after recovery, 
and now ſhe is as — — ſhe was in her life. = 

4. A young man twenty, of a full habit, was bad in 
the ſullen, deſpairing way, wounding himſelf with 2 and 
hands, that there was a neceſſity of watching him cloſely. 1 _—_ 
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him twice, gave him ſome other things common in ſuch cafes, and 
then exhibited the camphire, which in ten days brought him to rea- 


ſon, He relapſed after that on the change of the moon, was ill for 
three days, but not ſo as before. He came out of it again, and ſtood 
r the change of the next moon with only a little heavineſs as in the hypo. 
About the full of the ſame moon he was very uneaſy, and ſeemed to 
0 refemble a perſon greatly hy pochondriac. I ſtill continued to him the 
, camphire and the other alterative medicines for ſome time, but in a 
much ſmaller doſe than what I gave him in his illneſs: ſo in nine 
weeks he was perfectly cured and continues in good health. 
This, Sir, is the ſubſtance of what I remember of the preceding 
| caſes, wherein I layed the whole ſtreſs of the cure on camphire. 
" VI. 1. GUM jam plures, quorum aliqui ipſas quoque Indias per- Of comphire. 
agrarunt, de camphora tam copioſe ſcripſerint, ut nihil 2% Mr. Caſp. 
eorum quæ ad integram hiſtoriam camphorz dilucidandam pertinere e 
4 videri poterant intermiſerint, ſiquidem & originem vocis explicarunt, 7 gay 
n & ſynonyma cuncta collegerunt, arbqrem unde petitur camphora, & 1723. 
, loca in quibus arbores hujuſmodi proveniunt indagarunt, modum quo 
b camphora ibi colligitur & in Europa depuratur, denique & uſus in 
17 quos adhiberi poteſt docuerunt ; ſupervacaneum plane foret iſta omnia 
1 hic repetere, chartaſque meris citatis complere. Cuivis etiam ſuam 
a de camphora opinionem & ſententiam liberam eſſe volo, five eam 
. pro ſucco nativo, ſive pro gummi, pro reſina, ſale volatili, bitumine, 
4 ſive pro ſuccini ſpecie, five pro quocunquequivis eam reputet. Etenim 
a nihil jam aliud in propoſitis habeo quam peculiarem quandam obſer- 
a vationem recenſere &, quid de ea ſentiam explicare, denique novas 
f quaſdam ex tali meo judicio deductas doctrinas communicare; ſpe- 
1 rans fore ut alii veriorem exinde ſententiam de camphora, quid ea 
| —＋ fit, dicant, alii vero occaſionem capiant in rem inſtitutis de- 
4 uper experimentis convenientibus inquirere, eamque dilucidare. 
Traditum eſt in ſcriptis de camphora editis poſſe etiam præter ordi- 
* nariam, quam copioſam ſatis habere poſſumus, aliam ex radice cin- 
11 namomi, zedoaria Ceylonica, roremarino camphorato, abrotano aliiſ- 
d que vegetabilibus aromaticis parari, quod certo reſpectu negari ne- 
R quit & hac ipfa obſervatione mea confirmatur ; nihilo tamen minus 
h  confiteri me oportet ante omnia me nuſquam locorum que peregri- 
& nando adivi talem ex aliis & jam dictis vegetabilibus paratam, licet 
A diligenter perquiſitam, ne in minima quidem quantitate vidiſſe cam- 
* phoram, que in ſolida & vere ſicca conſiſtentia cum orientali con- | 
le veniret; {ed quicquid hujuſmodi mihi monſtratum eſt Amſtelodami 
1] fuit illud oleum quod in India ex radice cinnamomi deſtillatum 
dicitur & camphoram non minus quam cinnamomum redolet ; 
Ps quamvis dubius adhuc hereo genuinum ne illud deſtillatum fue- 
i rit, an oleum cinnamomi ordinarium copioſa camphora imprag- 
aum? Si quidem multa experientia comprobatum- habeo ſolere 
2 vulgo & imprimis in loco jam _ varias merces, potiſſimum ad rem 
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medicam pertinentes, fuco inducto effingi & per miſcelam adulterari: 
ſed quoquo modo fe res cum iſto oleo habeat, poſito etiam nihil fuci 
ſubfuiſſe, & oſtendi poſſe camphoram, etiam in ſolida conſiſtentia, 
ex radice & ex zedoaria Ceylonica aliiſque orientalibus yegetabilibus 
elicitam, nemo tamen, quoad ſcio, ſolidum quid camphoræ æmulum 
ex vegetabilibus Europzis unquam produxit; licet de roremarino 
multi multa dixerint, & de aliis quoque plantis noſtratibus conjec- 
tura præſumſerint; imo licet etiam Dn. Hofmannus profeſſor Hal. 
lenſis celebr. & eques Angl. Boyle memoriæ prodiderint, quod ille 
+ ſimile quid — roſarum & ligno aloes hic . vero ex oleo 
aniſi impetraverit ; penitus tamen ego ſum perſuaſus quicquid cam- 
phoræ ſimile ex his tribus productum fuerit molle quid & unctuo- 
ſum, vel ad ſummum butyracez conſiſtentiæ, minime vero ſiccum, 
cryſtallinum, fragile & camphoræ duritie æmulum fuiſſe; id quod 
etiam ex ipſorum deſcriptionibus quivis facile poteſt colligere. Taceo, 

od in vulgus notum eſt, oleum aniſi in frigore butyri inſtar con- 

nſari, minime vero in camphoram eo ipſo abire. Præter hæc quæ 
in ſcriptis commemorata legimus fuerunt aliqui, & in his quidam 
pharmacopceus, cæteroquin rerum ſuarum ſatagens, qui ore tenus 
mihi affirmarunt poſſe fe ex variis plantis indigenis camphoram pa- 
rare, cujus modi tamen ne tantillum quidem unquam videre licuit; 
interim aſſentior & lubens credo potuiſſe hos eadem facilitate qua ego 
meam impetrare camphoram. | 

Placuit igitur ad inclytam regiam ſocietatem referre acquiſiviſſe me 
ex noſtrati thy mo vulgari verum, denſum, cryſtalliformem & in omni- 
bus qualitatibus conſpirantem, nec nift odore differentem campho- 
ram, quæ cuncta experimenta huc uſque cognita, & pro juſto exa- 
mine excogitata poſſibilia æque ac orientalis ſuſt inet, atque ita cum 
hoc in omnibus, ſolo odore excepto, convenit. Deſtillaveram anno 
MDCCXIX. ex dicta herba olei copiam bene multam, inſtitutaque 
hujus ab aqua ſeparatione cum goſſypio, cernebam tam ad orificium 
vitri quam in goſſy pio oleo imbuto parvos figuratos cryſtallulos hæ- 
rentes, qui ipſam deſtillationem alias ſatis celerem magis magiſque 
remorabantur, adeo ut neceſſarium eſſet goſſypium contra morem 
aliquoties renovare. Mirabar quid rei novæ & extraordinariæ con- 
tigerit, variaſque cogitationes agitabam, parum tamen vel nihil certi 
ea de re unde evenerit, & quid eſſet, poteram colligere; lagenam 
igitur oleo plenam & bene munitam repoſui. Interim ſemel excitatæ 
& conceptæ de rei novitate cogitationes inquietum me tenebant; 
quare ſciendi cupiditate ductus, poſt paucos dies reſumo lagenam 
olei, viſurus an denuo cryſtallini quid ad orificium vitri hæreat, & 
quantulumcunque demum id fuerit per experimenta tamen parvula 
probaturus cujus indolis illud ſit; ſed circa orificium nihil ejuſmodi 
reperiebam, circa fundum vitri vero, quod me tanto magis attentum, 


+ Vid. ejus Diſſertat. de Camphora & Obſervat. Phyſico· Chym. 
+ Vid. ejus Tr. de Firmitate & Hluiditate. 
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ne dicam attonitum habuit, conſediſſe vidi cryſtallos in ſatis magna 
quantitate, diverſe magnitudinis, partim avellanas exæquantes, ple- 
raſque cubiformes, ſaccharo cande ſimiles. Nondum ſuſpicabar cam- 
phoram, ſed potius ſal volatile, quod pro copia herbæ ſucceſſive ſi- 
mul tranſcenderit, & in parte aquoſa ſolutum, poſtquam hæc fun- 
dum pertiiflet purumque oleum ſupernataret, tandem ita coaluerit. 
Effundo igitur oleum ut ſal, quod eſſe putabam, impetrarem & ju- 
dicii mei certior fierem. Sed denuo in admirationem raptus ſum ubi 
ne guttulam quidem aquz in fundo inveni, nec conſultius quicquam 
erat quam magma ſalinum a fundo liberare & ab oleo ſeparatum 
ſervare. Quo me igitur ex dubio extricarem, ve] potius ut de ſale, 
quod judicando præſumſeram, certior eſſem, tentavi experimentum 
quo cuncta ſalia, cujuſcunque indolis & nominis fuerint, probantur. 
aw 47 ſcilicet quantitatem aquz deſtillatæ infudi ſuper materiam 
cryſtallinam, ſat diu fimul agitavi, hinc per aliquot horas quieti 
dedi, ſolutionem cryſtallini per omnes hore quadrantes cupide ſed 
fruſtra expectans; neque enim ſolutionem neque ullam mutationem 
ejus animadvertebam, præter quam quod minimæ particulæ in ſu- 
perficiem elevarentur, majores vero quantumvis bene interagitatæ 
fundum ſemper repeterent, & aqua particulis oleoſis a cryſtallina ma- 
teria cui adhæſerant agitatione liberatis imprægnata eſſet. Tranſ- 
fudi aquam, & nova adfuſa denuo tentavi — o indole 
alium ſolutionem, poſtquam ab adhærente oleo, quod forſan ſolu- 
tionem eorum in aqua impediret, liberati *fſent, ſed pertinaciter ſo- 
lutioni ren itebantur, quam neque adhuc dum, ſæpius licet tentatam, 
admiſerunt. Dehine, præoccupatione de ſalino concremento plane 
abjecta, conjectari cœpi quod plane quid aliud, ſcilicet mixtum 
oleoſum, vel quaſi 9 volatile ex oleo condenſatum eſſe de- 
beat. Hoc mecum perpendens ſub examen revoco varia, vere exiſ- 
tentia mihique nota ſubjecta, fi quid eorum cum novo hoc comparari 
queat, & mox ob ſimilitudinem cogitavi de camphora. Sine mora 
igitur nova quædam, per quæ me magis certum de re fore ſperabam, 
adornavi, & omnia quæ feci experimenta non alia quam quæ com- 
munis camphora ſuppeditat phænomena exhibuerunt; unde tandem, 
utpote veritatis convictum nullo plane dubio relicto, concludere me 
oportuit corpus hoc cryſtalliforme aliud nihil quam veram eſſe cam- 
phoram, quæ ab orientali non niſi in eo differat, quod hæc thymum, 
la vero aliud vegetabile redoleat, quod quia camphoram copioſam 
ſuppeditat huc uſque nullo alio quam arboris camphoriferæ nomine 
indigitatum fuit. Ex his omnibus ſequentia mihi concepi dogmata 
quæ ulteriori cujuſvis indagationi propono. je! 
I. Nomen camphora vel caphura non ſpeciale ſeu proprium eſt 
quod uni ſoli ex India venienti camphoræ ſemper competat, fed pro 
generali ſeu appellativo potius haberi debet (uti v. g. nomen falis, 
olei, aquæ, ſpiritus, xd Pega ut pro diſtinctione ſpeciei camphoræ 
nomen illius vegetabilis addatur ex quo parata eſt, ſicuti mea cam- 


phora jure meritoque camphora thymi dicenda venit. II. Sub 
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II. Sub hoc nomine camphora concepta ceflat omnis controverſia 
inter autores hactenus agitata de ſpecie ad quam camphora peri. 
neat; ſi quidem neque reſinis, neque ſalibus volatilibus, neque oleis 
& ſuccis accenſenda eſt, multo minus ad gummi vel bitumina refe. 
renda, quod cum his omnibus per omnia non conveniat, ſed jam in 
hac, jam in alia qualitate, jam plus, jam minus præcipui, vel tamen 
plane diverſi quid habeat. 1. Reſina dici nequit, quia, quod etiam 


jam Hofmannus adnotavit, (a) Omnes reſinæ poſt combuſt ionem ci. 


neres, vel aliud terrei aliquid relinquunt; camphora e contra plane 
nihil, ſed tota deflagrat & in auras avolat. (b) Nullæ reſinæ in yah 
clauſo penitus & in totum elevantur ab igne ſeu ſublimantur ; quod 
tamen cum camphora ſuccedit. (c) Reſinæ ubi deſtillantur, phlegm; 
præbent & oleum, 7 — etiam ſpiritum fic dictum; camphora 
vero horum nihil. (d) Nulla plane reſina eſt quæ ad inſtar campho. 
ræ in ſpiritu nitri ſolvi queat. (e) Nec ulla datur quz æque cito & 
in tanta copia in ſpiritu vini colliqueſcat; neque (f) Talis quæ in 
aqua calida camphoræ inſtar avolet. 2. Multo minus camphora ſal 
volatile dici poteſt, quia in aqua non ſolvitur, nec cum aqua intime, 
quin videri poſſit, miſcetur; quam tamen ſolutionem inviſibilem 
cuncta ſalia admittere debent neceſſario, uti ſupra jam commemo- 
ratum eſt. 3. Quamvis autem camphora oleofum mixtum vel ex 
oleo condenſatum corpus ” fit, ideo tamen ſimpliciter oleum vocati 
nequit, æque ac alia mixta ſolida oleo pregnantia, ſiquidem olei 
nomen liquidis præcipue, vel ad ſummum tenuiter unguinoſis, mini- 
me vero ſolidis & ſiccis ſubjectis tribuitur & convenit; neque ullum 
oleum in ſicca ſubſtantia, ceu camphora, ſublimari poteſt. 4. Succi no- 
men camphoræ non convenit, quia ſucci proprie dicti mixtionem. (a) Vel 
gummoſam, quæ in aqua facile totaliter liqueſeit, (b) Vel gummi 
reſinoſam, que partim in aquoſo, partim in oleoſo, inflammabili, 
ſpirituoſo & ſimili ſolvitur, (e) Vel reſinoſam obtinuerunt, qui 
poſteriores reſinæ propriæ dicuntur, de quibus ſub numero 1. dictum 
eſt, quarum proprietatum nulla camphoræ convenit. Nam ſi omnia 
ea, quz ex arboribus aliiſque vegetabilibus partim ſponte proveni- 
unt, vel a natura & ſole, partim etiam per artem parantur, quamyvis 
in tota planta ejuſque ſueco & partibus aliis diſperſa & commixta 
fuerint, ſuccos vocare quis vellet, quantam non confuſionem ineptam 
& conceptu impoſſibilem pareret in deſcribendis rerum eſſentiis? Sic 
enim omnis aquæ, ſucci, gummi, olei, balſami, refine ſimilium- 
que diverſitas plane periret, verbaque hæc diſtinctiva nullius plane 
uſus forent. 5. Camphoram etiam gummi vel bitumen non elle ex 

rioribus jam fatis apparet ; quicquid enim gummi vocatur, penitus 
in aqua colliqueſcit, ſicuti bitumina maximam partem in ea ſolvun- 
tur, ambo vero ſublimationi refragantur, quam camphora tamen 
admittit. Cum. igitur nihil in orbe terrarum cognitum fir quod cum 
camphora comparari poſſit, æquum etiam eſt ut ſuo quoque nomine 
ſingulari & ſpecifico inſigniatur, per quod fi res quædam dicatur 
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camphora ſtatim intelligatur eam neque oleum, neque gummi, ſal 
volatile, reſinam, ſpiritum, neque bitumen, ſed plane aliam & a 
dictis his diverſam eſſe materiam, mixtum nempe ex ingredientibus 
camphoram veram conſtituentibus concinnatum, indolis ſpecialiſſimæ. 
Unde quæſtio an ſal, vel gummi, reſina, vel ſuccus ſit, æque in- 
conveniens & ſupervacanca judicabitur ac ſi quis quærere velit an fal 
ft oleum, vel an gummi fit camphora. 

III. Ex prioribus deduco ”m omnis camphora certum ſuum ſpe- 
ciicum odorem, & quidem oleum illius plantæ ex qua parata eſt con- 
ſtanter retineat, quodque odor iſte fine deſtructione totius camphoræ 
ſeparari ab ea nequeat. 

IV. Conſequitur quod experimentum noſtrum de camphora thymi 
orientalem camphoræ fabricationem ſatis ſuperque confirmet, nempe 
quod deſtillando paretur & acquiratur; in quo negotio vix alia in- 
tercedit diverſitas quam quod ex fic dicta arbore camphorifera ibidem 
in magna copia & ita — plus camphoræ quam olei haberi queat; 
cum e contrario vegetabilia Europzorum plurimum olei parum vero 
camphore largiantur. | 

V. Hinc certo credere poſſimus, alias quoque plantas Europæas, 
copioſo oleo eſſentiali prægnantes, æque ac thymum camphoram 
daturas eſſe, quamvis nullam adhuc viderim, neque pro ea elaboranda 
juſtam occa ſionem nactus fuerim vel otio abundarim. 

VI. Si qui ſint qui plane ſingularem vel peculiarem camphoræ in- 
dolem diſt incte nequeant concipere, & ex quibus denique conſtet ſcire 
velint, in horum gratiam pro mea quidem qualicunque experientia 
amice mentem meam declarabo ; quod camphora fit ſiccum quid, 
album, pellucidum & fragile, valde acute olens, non ſolum in igne 
ſed etiam in aere ſubcalido prorſus volatile corpus, quod ratione 
mixtionis, ex copia principii inflammabilis rarefacti, pauca aquoſi- 
tate, & ſumme attenuata vel ſubtiliſſima terra, inter ſe unitis conſtet. 
1. Conſtat camphora rarefacto phlogiſto, quia non ſolum cito & 
tenuiter, imo etiam in aqua & nive ardet, ſed etiam cum aliis de 
eodem principio copioſe participantibus celerrime unitur, ex quibus 
ſpiritus vini commemoratione, nitri vero ſpiritus meditatione digniſ- 
limus eſt, ſiquidem de poſteriore pauciſſima ſunt cognita. 2. Aquoſi 
aliquid continet camphora, cum alias principium inflammabile, licet 
copioſius, flammam exhibere non poſſet. 3. Terram ſubtilem nemo 
negabit, quia extra hanc ſiccum corpus cryſtallinum non ſiſteret. 4. 
Nec in dubium vocabitur terram hanc ſubtiliſſimam, cum cæteris 
intime, perque minimas quas vel cogitando concipere poſſumus partes 
unitam eſſe, ſi perpendimus quod camphora in ſolo aere, aliquantulum 
amen ſubcalido, in tota mixtura ſua plane nihil poſt ſe relinquens, avolet. 

Definitio hæc per ea ipſa, quæ hactenus de camphora thymi dixi- 
mus confirmatur, conſiderando quod ea ſolummodo ex ſubtili oleo 
eſſentiali ortum duxerit, in quo oleo non alia quam ſuperius dicta 
ia conſtituentia, phlogiſton, aqua & terra demonſtrari poſſunt, 

quamvis 
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quamvis ſub notabili hoc diſcrimine, quod 1. Camphoræ mixturz 


multo ſubtilior quam olei, quinimo (ſi ita loqui liceat) quinta eſſen. 
tia & extractum olei ſit. 2. Camphora parum ſaltem aquei principii 
in ſui mixturam recepit, oleum vero intuitu hujus longe plus. 2. 
Terra camphoræ ſumme attenuata & adeo ſubtilis eſt ut ſponte ſimul 
cum cæteris conſtitutivis avolet in auras, cum contra terra olei 
multo fit craſſior; id quod etiam, ut alia taceam, in rectificatione 
vel exhalatione olei videre eſt, ubi primo reſinæ vel bituminis inſtar, 
tandem etiam craſſiori ſpecie apparet. 

Quod ſupereſt, diſſimulare non poſſum hæc aliaque experimenta 
de camphora facta dubium me habere an etiam ullo alio quam deſtil. 
lationis modo camphora acquiratur. Prez cæteris de veritate ſuf. 
peta mihi videntur quæ de collectione camphoræ in inſula Borneo 
aſſeruntur; dicunt vero quod ibi locorum ſponte camphora inſtar 
gummi vel reſinæ ex arbore exſudet, atque ita ab incolis colligatur, 
multo pretioſior quam Japonica, quæque præ raritate tam cara ha- 
beatur ut incolæ illius inſulæ nihil ejus concedant exteris. Sed 
quoquo modo res cum hac traditione ſeſe habeat juſtas tamen de 


ea dubitandi cauſas habeo, & in his potiſſimum camphoræ volatili- 
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tatem naturæ ejus penitius inſitam; namque fi ex arboribus exſudaret 
non adeo diu ſub ſole fervidiore quo terræ illius climatis incaleſcunt 
perſiſteret, ſed ſat cito in aere libere exhalando fugeret; idque tan- 
to facilius quia cum exſudaret multo liquidior eſſe deberet nec con- 
ſiſtentiam camphoræ duriorem habere poſſet, quæ vero 2 b 
ad tanto celeriorem exhalationem diſponeret, ſi quidem per ſe cam- 
phora in molli vel liquida conſiſtentia retineri plane non poteſt cum 
accepto calore, & ubi colliqueſcit mox avolat; qua de cauſa etiam 
cum reſina comparari nequit. Quod vero camphora nativa, ad inſtar 
deſtillatæ, in «18 ſuo deſtillato quaſi ſoluta ex arbore profluat, & 
dein ad arboris corticem cryſtallorum in modum concreſcat, tanto 
minus credo, quum pauca vel nulla potius exempla comperta ſint 
ubi natura olea deſtillata eſſentialia aliaque arte facta, inſtrumentis 
debitis quippe deſtituta, produxerit. Et parum abeſt quin credam 
totam traditionem de tali collectione camphoræ non niſi ex auditu 
commemorari, & viros cæteroquin eruditos Ten Rheine, Breynium, 
Hermannum cæteroſque, alium ex alio tranſcripſiſſe, nullum vero, 
quantum credere par eſt, rem oculis in arbore ipſa conſpexiſſe, quæ 
quidem fallacia in hiſtoria naturali prima non — Hinc denique 
concludo eſſe omnino hanc ſpeciem camphoræ tam raram ut eam 

oculis cernere nemini liceat, nec forſan unquam contingere queat. 
VI. 2. TIN tractatu nuper a D. Neuman, Germano, in Angliam 
miſſo, cui titulus de camphora, inter alia vir doctus hæc 
habet. Acquiſivi ex noſtrati thymo vulgari verum, denſum, 
« cryſtalliformem, & in omnibus qualitatibus conſpirantem, nec 
« niſi odore differentem camphoram; quæ cuncta experimenta 
« huc uſque cognita, & pro juſto examine excogitata poſſibilu 
I que 
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. « xque ac orientalis ſuſtinet, atque ita cum hoc in omnihus, 
4 % folo odore excepto, convenit.” Quibus verbis paulo poſt ſubjun- 
= git, ** ſe hanc camphoram ex oleo thymi deſtillato obtinuiſſe.“ 
1 Hæc ille: de quibus non inutile eric pauca obſervare. Primo mihi 
3. animum ſubit quoddam apud nos eſſe eodem modo è noſtrati 
ul thymo deſtillatum, quod hactenus improprio ſalis thymi vola- 
ei tilts nomine dictum fait: non tamen video quomodo camphora 
* thymi verius dici poſſit. Equidem non in dubium voco quod ex 
r, propria experientia affirmavit vir doctus de eo, quicquid demum fit, 
quod E thymo extraxit quodque appellat camphoram: liceat tamen 
ta mihi, pace viri eruditi, paucis notare differentias quas ipſe obſervavi 
l. inter camphoram proprie dictam & illud quod e thymo apud nos 
1 deſtillatum habemus. Præparatio noſtra eſt hujuſmodi: oleum thymi ; 
0 coagulatum ſeu condenſatum, pellucidum, cryſtalli forma indutum, | 
ar variz magnitudinis, varizque figurz, poſt primam ſeparationem 
r, ſaccharo cando albo, mox vero rubro, ſimile; valde thy mum ſpi- 
ty rans, pungentis vel etiam cauſtici ſaporis, non fragile ut camphora. 
d Hoc in quibuſdam experimentis a vulgari camphora, qualis in offi- 
Je cinis venditur, non multum differre fateor. Eadem ſpecifica gravitate 
A videntur eſſe. Neutrum horum in aqua ſolvi poteſt. In ſpiritu vini 
et ambo facile ſolvuntur. In aliis vero phænomena adeo ſunt diverſa 
nt ut mea ſententia nomen camphorz utrique competere non poilit. (1.) 
n. Camphora in ſpiritu vini ſolutà & poſtea in aquam projectà, ſubito 
n. coagulum album ſupernatat, quod reverà apparet eſſe camphora, 
28 odore, ſapore, & ſubſtantia, Quod fi eadem in oleo noſtro coagu- 
n- lato experiri velis, videbis in aquæ ſuperſicie guttas parvas olei liquidi 
m innatare, quæ ſenſim in cryſtallos planos (cryſtallis lunz non multum 
m abſimiles) formantur, etiamque ſaporem & odorem thymi retinent, 
ar Diverſitas adhuc magis è ſequenti experimento comparuit. Utram- 
& que mixturam ſupradictam tota nocte in aere frigido expoſui : 
to mane coagulum, quod prius camphoræ in ſpiritu vint ſolute inna- 
nt taſſe dixi, prorſus evanuerat, aqua camphoræ odorem adhuc reti- 
tis nente; forte propter ſpiritum vini admixtum : in altero vero, nempe 
m oleo thymi coagulato, cryſtalli aquam ſupernatantes in eodem ſtatu 
tu quo antea fuerant remanebant, nec quicquam erant diminuti. (2.) 
m, Camphoram ſolidam per vim ſpiritus nitri in liquorem pellucidum 
0, mutatum iri quis in re chymica vel minime verſatus non novit? At 
* oleum noſtrum coagulatum, fi eidem menſtruo adjiciatur, priſt inam 
ue quidem for mam cryſtallinam penitus amittit & ſubſtantiz reſinoſæ 
Mm ſeu gummoſæ formam induit, nec unquam in fluidum evadet, quan- 
tumvis vaſculum in quo continetur valida manu & ſæpe concutias, 
im Præterea fi liquorem illum pellucidum in quem camphora redacta 
Xc erat in aquam poſtea effundas redintegratur camphora : contra, oleo 
m, noſtro coagulato eadem ſubſtantia reſinoſa ſeu gummoſa adhuc manet, 
nec & ſapor thy mi adhæret cum notabili amaritudine adjecta. (3.) Oleum 
nta vitrioli (ut docuit noſter Boyleus) camphoram in totum diſſolvit: in 
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oleum vero thymi coagulatum, quod ſupra deſcripſimus, nullam a. 
liam mutationem inducit, niſi quod vi manùs concutientis cryſtalli 
in minores partes dividantur; & hoc modo cryſtalli olei, fi microf. 
copio obſerventur, fragmentis camphorz ſe magis aſſimilant. Inſu- 


per camphora oleo vitrioli ſoluta ſe ab hoc menſtruo recuperat { 
poſtea in aquam fundatur: noſtrum vero eandem formam cry ſtallo- 
rum quam in oleo vitrioli habuit, etiamſi in aquam effundas, una 
cum ſapore & odore thymi adhuc retinet. (4. ) Scribit D. Neuman 
« camphoram conſtare rarefacto phlogiſtoꝰ ; at minime quidem 
noſtrum: nam ſi igni admoveatur extemplò colliqueſcit & ole- 
um fit liquidum. Si goſſipium quidem immergas idque deinde ig- 
ni admoveas flammam ſtatim concipit : ſed hoc goſſipio deberi 
clarum eſt, idemque oleis omnibus commune. (g.) Ignis in duo 
iſta corpora diverſos effectus habet. Nam qualiſcunque ignis gra- 
dus idoneus eſt ad ſublimandam camphoram ſine ulla liquefactione, 
idem corpus hoc è thymo deſtillatum & condenſatum prorſus lique- 
faciet, & liquefactum tenebit cum nulla vel minima ſublimatione. 
Hactenus de differentiis. Quibus non abs re fuerit teſtimonia quædam 
de oleis coagulatis, ſeu ſalibus ex oleis natis, huc pertinentia ſubjungere, 
Quidam ex noſtris ſociis, rei chymicæ admodum peritus, D. Slare, in 
philoſophicis actis abhinc pluſquam triginta annis editis oleum noſtrum 
hiſce verbis deſcribit , Ex ſatis magnæ copiæ thymi deſtillatione ſepa- 


. « ratumeſt ſal volatile indolis ſingularis, (quod peritiſſimus noſter chy- 
- Cc 


micus D. Moult primum mihi exhibuit) hoc eſt pellucidum, vel cry- 
ſtallinum, quoad gravitatem ſuam ſpecificam paulo aqua ponde- 
roſius, idemque & fal & oleum in uno corpore coagulatum eſſe 
« yidetur: in aqua non ſolvitur, ſed calefactum facile avolat.” Idem 
vir doctus . ſe oleum cinnamomi viginti annos aſſervaſſe dicit, & in- 
tra ſex annos poſtremos ſingulis annis quoddam ſalis præcipitatum 
fuiſſe, & hoc fine ullo additamento aut arte ad ſalis formam inducen- 
dam. Sed quoad hujus ſalis naturam, an ſimile fuerit ei quod ex 
thymo deſtillatum oſtendit D. Moult, ſilet. Helmontius de ſale ex 
eodem oleo arte facto ſic locutus eſt. At quando oleum cinna- 
« momi ſuo ſali alkali miſcetur, abſque omni aqua, trium menſium 
* artificioſa occultaque circulatione totum in ſalem volatilem com- 
% mutatur ;” etiamque in alio loco modum quo oleum cedri ſalis 
naturam aſſumat, vi menſtrui ſui alkaheſt, docet, additque hæc 
verba, ** ſeſe permiſcebit aquz.” Cl. Boerhavius (fi modo Chemiz 
Inftitutiones ejus nomine nuper editz genuinæ ſunt) ſic ſcribit, . Diu 
« aſſervata olea pretioſiſſima aromatum orientalium, vaſis bene clau- 
* ſis, mutantur in ſalem ſeu ſaponem ; ſed experimentum non facile 
* imitari poſſumus; nam docente Hombergio demum fit poſt mul - 
* tos annos, & dicuntur tunc aquæ miſceri.“ In alio loco cum D. 
Neuman conſentire videtur Boerhavius. Camphora eſt nil niſi 
« oleum per deſtillationem concretum in glebam pellucidam; nam 
non eſt progenies ſolius arboris camphoræ, fed omnes plantæ aro- 
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« maticæ camphoram ſui generis producere poſſunt z” & paulo poll, 
« oleum quod in inſula Colon & 40 ex — — 22 
« totum in camphoram mutatur, quod idem verum eſt de pluribus 
« oleis ibi natis.” At vero ante ſex vel quatuor dies olea varia in 
India deſtillata, qualia ſunt oleum ex corrice caryophyll. & calam. 
aromat. & radicibus caſſumun. & ſimilia, perluſtravi ; atqui nullam 
in his materiam condenſatam ſive coagulatam reperire potui, quam- 
vis pluſquam decem annis hic recondita fuerint. Neque dicere poſ- 
ſum cum D. Geoffroy jun. + me unquam obſervaſſe cryſtallos ex ol, 
teberinth. vel majoranæ parietibus vaſium in quibus aſſervata fuerant 
adhærentes, ſimiles cryſtallis camphoræ; quamvis vaſa multos annos his 
ulibus applicata diligenter inſpexerim. Quod ad hoc ſal ſeu oleum 
coagulatum thy mi attinet, idem aliis in hac urbe in re chymica ver- 
ſatis notum eſt; nam hujus parvam quantitatem (niſi quod colore 
fit candidiore) noſtro ſimilem vidi: at in nullis aliis oleis aliquid hujus 
; generis me vidiſſe memini, niſi forte mihi perſuadere liceat ineſſe 
: hoc tempore in ſuis principiis (ſi ita dicam) in oleo macis a nobis ab 
hinc jam quindecim menſibus deſtillato, hac ſc. methodo : Satis mag- 
nam quantitatem macis pro una operatione recepi totoque die deſtil- 
laviz at minore olei quantitate elicita quam expectabam, altero die, 
& etiam tertio, pro re nata, deſtillationem reiterare inſtitui: rto, 
quantum memini, die poſteaquam oleum aquam ſupernatans ſepara- 
veram viſus eſt mihi alius liquor, cum aqua non permiſtus, vaſis ſe- 
paratorii fundum petiifſe z hoc etiam educto, invent eſſe oleum macis 
] aqua ponderoſius: ita ut ex eadem planta, eademque operatione, ole- 
1 um diſpari gravitate extraxerim. In ſuperiore parte hujus olei ali- 
quid cryſtallinæ forme hodie fluctuare videtur; cujus generis ſit five 


f camphora, ſive non, tempus docebit. 

F Poſtquam differentias inter noſtrum oleum thymi — & 
1 camphoram orientalem ſupra deſcripſeram, D. J. Maud chymicus 
# oſtendit mihi oleum majoranæ coagulatum, quod nuper & inopinato in 
vaſe in quo oleum majoranæ quinque annos aſſervatum fuerat invenit. 
y Hoc oleum coagulatum majoranæ etiam eadem experimenta cum 
a oleo noſtro thymi coagulato ſubire voluiz quod & factum eſt, eaque 
a multum inter ſe convenire reperiebam, ita ut hoc nihilo magis quam 


1 noſtrum nomen camphoræ mereri ſatis ſciam. . | 
VII. 1, Ixta illa jam conſideranda ut plurimum ſalia alcalina, falia O71 
* fixa, vel ſalia lixivioſa appellantur. 1. Salia lixivioſa audi- 4. By Mr. 
5 unt, quia per elixationem acquiruntur. 2. Salia vero fixadicuntur, quo- Caſp Neumin. 
" nam maxima ignis vi nec volatilia redduntur, neque in ſublime feruntur 70 — 
* vel abiguntur. 3. Quid per alcali denominationem intelligatur non a+ * 12885 
1 deo ignota res eſt, nempe oppoſitum acidi, vel quod idem eft, anta- 
" cidum. Origo autem nominis hujus ab Arabico alcali derivatur z kali 
A ſignificat ſal, & al gitur, quemadmodum in gallica lingua arti- 
: culus definitus le, la; itaque al kali conjunctim le fel denotat. No 
+ Memoires de Academie Royale 1721. 1 oy 
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tum inſuper eſt quod & herba quædam reperiatur kali dicta, in locis 
maritimis creſcens multoque ſale ſcatens, a Lobelio etiam ſoda nun. 
cupata, que ſi comburatur & elixetur ingentem ſalis copiam pre. 
bere ſolet, quod olim ſimpliciter ſal adjecto Arabico nomine alcali 
appellatum fuit. Cumque hoc ipſum ſal combuſtioni etiam aliarum 
herbarum & vegetabilium forte anſam dederit, & ſales inde prolecti 
ejuſdem fere indolis & naturæ reperti fuerint, credibile admodum eſt 
veteres modo dicti ſalis originale nomen ideo retinuiſſe, & hoc illudve 
æque alcali appellaſſe, tractu vero temporis, ad meliorem diſt inctio- 
nem, hoc vel illud cognomen adjectum forſitan fuiſſe; ita præter pure 
ſalia alcalia corpora etiam terreſtria alcalia innotuere; prioribus, 
pro noſtro nunc ſcopo nobis inſervientibus, ad diſtinctionem terreſtri. 
um latinam denominationem ſalis adjecerunt, & hocce in aqua ſolubile 
mixtum ſal alcali, vel in genere ſalia alcalia appellarunt, ne forte ſola 
vox aleali æquivoca evaderet, vel ad ſignificationem ambiguam inter 


\ falinum vel terreſtre alcali occaſionem præberet. In genere autem mo- 


nendum ſive ſolùm ſalia alcalina, ſive ſalia fixa ſoldm vocentur, utrumque 
nomen ſen ſum habere æquivocum: etenim primo habemus & ſalia alcalia 
volatilia, & ſecundo ſalia fixa qua non pure alcalina, ſed ſalia dicta neutra 
conſtituunt: quamobrem ſecurius erit præparata iſta nunc conſideranda 
ambobus ſimul inſignire nominibus, puta ſalia alcalina fixa eadem 
appellare. Ceterum nobis fufficit quod voce alcali oppoſitum acidi 
intelligatur, per nomen fixum vero aliquid quod conſtans in igne 
ſit, & per maximam ignis torturam, ita per ſe, non penitus deſtrui 
vel auferri poſſit. 

Originarium alcali hodie quidem adhuc conficitur, ſed non ex 
unica herba kali vel ſoda tantum, ſed ex aliis ſimul ad maris littora 
creſcentibus nec ſale deſtitutis herbis. Cum vero maximam partem 
falis hujus ſoda vel kali forſitan porrigat, ideo ſub nomine ſodæ, & 
_ copioſiſſime in Hiſpania alitur & præparatur, ſub cognomine 

odæ Hiſpanicæ venditur. Quemadmodum vero kali hocce non pa- 
rum de ſale marino participat, cum quo, uti dictum, & aliæ herbz 
permiſcentur, totaque incineratio & ſubſequens præparatio ſolummodo 
ab hominibus plebeiis ejuſmodi locorum accolis peragitur ; ita alkali 
hocce vel ſoda minime purum chymicum, ſed aljis ſalibus & impu- 
ritatibus ut & abundant terra conſpurcatum fal alkali exhiber : quare 
nec chymiæ, neque medicinz, ſed ſolummodo mechanicis artificibus 
& opificibus, maxime vitriariis, ſaponum confectoribus & tinctoribus 


inſervit. Si quis vero illo ad chymicos labores uti velit, tunc depu- 


ratione & ſeparatione eorum quz ad fal alkali purum haud pertinent 


omnino opus eſt. Hæc paucis præmittere volui, ad proprium ſcopum 
nunc reverſurus. | 


The marks and Sal alkali fixum purum primo quatuor proprietates alkali cujuſdam 


properties of in 


pure fixed 
72 


alta 


genere poſſideat neceſſe eſt, quibus & ſalia alcalino-volatilia ſtipata 
ſunt. 1. Ut cum acidis quibuſvis efferveſcat. 2. Ut cum acidis hiſce 
in ſal medium abeat. 3. Ut omnes cum acidis factas ſolutiones præ- 


2 cipitet. 


e * TY OO — — — 1 


— . · OO 


e 


= & & At 


— 


e 
il 


Caae, VII. Of fixed alkali ſalts. 


cipitet. 4. Ut cæruleum ſyrupi violarum colorem in viridem tranſ- 

atet.' nenne een | £7 | 
"Sal alcali fixum contra in ſubſequentibus proprietatibus a volatili- 
bus alcalicis ſalibus quam maxime diſcrepat; nempe quod 1. Solu- 
tionem mercurii ſublimati non in album, quod falis alcali volatilis 
indoles eſt, ſed in fuſcum, citrinum colorem præcipitet. 2. Cum cupro 
adjeto nec veſtigium coloris cærulei excitet. 3. Cum ſpiritu nitri 
ſumum haud producat. 4. Aquæ admixtum, non frigoris, ſed 
tius caloris ſenſum illi conciliet. 5. Ab aere admiſſo haud ſiccum re- 
linquatur, ſed humidum evadat, vel denique liqueſcat. 6. In igne 
non avolet, ſed permaneat, candeſcente ſuaviter igne fere nihil, in- 
genti vero & fuſorio, parum admodum de pondere ſuo amittat. 7. 
Non ſolum in igne fixum perſeveret, ſed etiam cito ſe fundi patiatur, 
& denique 8. In cryſtallos haud abeat quemadmodum ſalia nonnulla 
volatilia. met | | t 

Præterea ſal alkali fixum purum etiam ſubſequentes qualitates pe- 
culia res poſſidere debet. 1. Ut in forma ſoluta cum alio, circa 
quod occupati ſumus, puriſſimo ſale alcali fixo, abſque ulla altera- 
tone, turbatione vel præcipitatione, amicabiliter coëat neceſſe eſt. 2. 
Ut ſulphur in humida via æque ac ſicca omnino ſolvat oportet. 3. 
Cum acido vitriolico puro permixtum, & in ſal medium cryſtallinum 
coactum, in igne nihil ponderis ſui amittere nec ullo modo fluere de- 
bet. 4. Denique purum & genuinum ejuſmodi ſal alcali fixum, præ- 
ter reliquas omnes antea recenſitas 15 proprietates, cum pinguibus 
etiam vel expreſſis oleis ſa ponem conſtituere neceſſum habet. 

Quod ſi vero in unico ſolum harum proprietatum peccet, tunc 
ſtatim ſignum penitus infallibile eſt ſal alkali fixum non purum fuiſſe. 


Quantum mihi innotuit natura nullum nobis ſatis purum, ſepara- Pare a/ka!i 
tum, & cum recenſitis proprietatibus dotatum ſal alcali fixum por- e produced 
rigit, ſed exiſtit, fi demonſtrabile aliquod reperitur, (qualecunque in only by art 3 


toto orbe ſal alcali nativum invenire & explicare poſſum) unice & 
ſolum in illo, cum ſale acido jam permixto, communi vel marino 
lake. 1. Quia illud nunquam nulloque modo in ſtatu fuo pure alca- 
ino, ſed ubique, five cum acido falis communis, vel etiam, quem - 
admodum in fontibus nonnullis ſotericis, cum acido vitriolico con- 
ſpurcatum reperitur; ſi denique illud demonſtrare cupio (poſito me 
hoc demonſtraturum) variis nihilominus artificiis ab admixtis ejuſmod i 
rebus liberari prius debet; ita ut talia artificioſis laboribus educta 
corpora haud ſimpliciter pro pure nativis, circa quæ ars minime ver- 
ſatur, declarare poſſim. 2. Quod hocce in ſale communi teperiun- 
dum alcalinum ens, cum denique illud artificiis variis ſeparaverim & 
demonſtraverim, nihilominus cum antea recenſitis ſedecim proprie- 
tatibus perfecte haud congruens purum, ſed a ſale alcali fixo vegera- 
bili ordinario valde diſcrepans alcali exiſtat. Ex quibus generaliter 
denique concludo purum ſal alcali fixum naturam minime nobis 
porrigere, conſequenter omnia falia alcalina pura tota ART IS PRO- 
pvcTa eſſe. Regnum 
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Regnum vegetabilium, vel hiſce adnumeratas res naturales, ſi non 


in totum, maximam tamen partem, pro ſubjecto & materia agnoſ- 
cunt ex quibus in maxima copia produci & elaborari queunt; nam 
licet hinc inde parum quicquam demonſtrativi in regno etiam animali 
exhiberi quandoque poſſit, attamen, excepto illo in urina & fæcibus 
2 dicto ſale commun dependente, in tam parva quantitate exiſtit ut 
attentionem haud mereatur. Rationem quare tam parum vel nihil 
alcalino-fixi exhibeat ſuo loco pro viribus paucis ſubjungam. 
Mirum interea videtur & paradoxum, quando de origine & ex. 
iſtentia ſalis alcali dicimus, produci illud ex re quadam quæ nec 
granum ſalis alcalino- fixi continet; quemadmodum ex omnibus iſti. 
uſmodi rebus ex quibus multæ libræ imo centenarii ſalis alcali fxi 
eliciuntur, ante operationem in igne vel ante incinerationem vel 
combuſtionem, nec | pry in tentaminibus ſingulis pro. 
bati ſalis alcalini ad ſenſum educi poteſt; ſed ſi falini aliquid detegi. 
tur, ad acidum potius quam alcalinam naturam verget ; unde fal al. 
cali fixum non eductum, ſed revera productum & artificiale exiſtit. 


Principally by Præcipuum inſtrumentum ad productionem falis alcalino-fixi eſt 
mean; of fire. 16N1S, utpote in quo prarogativa artis pre natura in tantum con- 


Requiſites for 
producing ſuch 
ſalt. 


ſiſtit, dum hune pro lubitu & placito excitare, minuere & augere, 
variaque corpora cum ipſo reſolvere & componere valet, quomodo 
& quando ipſa cupit: & cum hoc, nempe quod ſalia alcalino-fixa 
mediante igne producantur, quidam chymici verbales forte audive- 
rint, hi derepente nudum inſtrumentum pro materia ſalis alcalini vel 
ro principio conſtitutivo ipſo venditarunt, & univerſam ſalis alca- 
ino - Hui formationem particulis ignis adſeripſerunt; cum tamen quo- 
tidiana experientia plane diverſum, & quod ignis undique tantum ut 
inſtrumentum ad ejus formationem cooperetur viſibiliter convincat 
& demonſtrat, prout & ipſe in ſequentibus de hac re ulterius mentem 
meam ſum explicaturus. | f 
Subjectum ex quo ſal alcali fixum produci debet duo requiſita in- 
gredientia contineat neceſſe eſt ; nimirum ut, 1. In ſe fit inflamma- 
bile, & oleoſis vel bituminoſis partibus, & 2. Sale quoque acido do- 
tatum. Quod fi has abſolute & neceſſario requiſitas proprietates in 
uno ſubjecto conjunctas reperio, tum ſatis quoque ſufficiens eſt ut 
ſal alcali fixum largiri queat; unde omnia fere vegetabilia, vel eo- 
rum partes incorrupte, aptiſſima exiſtunt; uno vero utrorumque 
deficiente parum quoque vel nihil ſalis alkali fixi inde emerget. Hoc 
ergo fundamento omnis falis alcalino-fixi in mundo productio inniti- 
tur; & pro diverſitate proportionis horum duorum ingredientium, 
etiam ex hoc vel illo ſubjecto modo plus, modo minus, modo de- 
bilius, modo fortius, vel alio modo diverſum ſal alcalino-fixum ac- 
quiritur, Si igitur ſal alcalino-fixum producturus de quodam vege- 
tabili, five {it herba, radix, lignum, cortex, vel quicquid ejus fit, 
ſi antea per alios labores de contenta in eo olei & alis acidi propor- 
tione ſuſſicienter edoctus fuero, tum in anteceſſum quoque judicare 


potero 
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tero an multum vel parum ſalis alcali fixi daturum fit: fi enim 
parum vel nihil olei poſſidet parvam quoque ſalis alcall proportionem 
ſubminiſtrabit, & ſi parum vel nihil ſalis acidi contineat, vel aci- 
dum volatilius exiſtat, multo minus adhuc ſuppeditabit; poſterior 
hæc circumſtantia plerumque in cauſa eſt quod non raro ex magno 
ligni acervo, vel aliis vegetabilium partibus, parum ſalis alcali 
erui poſſit; & ſicut indubitatum exiſtit quod omne ſanum vegetabile 

rtes inflammabiles contineat, ita contra multa ex iis vel parum ſa- 
is, vel etiam volatile & ſub incineratione plerumque diffugiens, ſal 
acidum continent. Dari quoque poſſunt plantæ, ligna, radices & 
ſimilia, ſalis & olei ditiſſima, quæ vero, dum incinerari debent, 
propter nimiam aeris intercluſionem tantummodo vaporant, & in 
carbones, non vero in cineres exuruntur; qua circumſtantla omne 
fere ſal acidum, quamvis ejus non parvam quantitatem contineant, 
ptæcipue ſi vegetabile adhuc viride nec ſatis exſiccatum ſit) ſenſim 
exhalat, & quod reſtat cinerem in pauca, ſal alcali fixum in longe 
minori adhuc quantitate ſuppeditat. Res demonſtrari poteſt in pinu, 
vel quovis ligno quo communiter ad urendum utimur: fi ejus aliquot 
centenarii recipiantur, iique leniter aperto aere comburantur, ſuffi- 
cientem cinerem, & ex his notabilem quoque ſalis partem nanciſce- 
mur: ſi vero ejuſdem ligni totidem centenarii in parvos acervos con- 
ſtruantur, carbonariorum more, vel alio quoque modo ligno apertus 
aer adimatur, ejuſque modo tantum ei permittatur ut vaporare poſſit, 
breviter carbones conſueti exinde conficiuntur, & quidem ea ra- 
tione ne ulli carbones inflammantes qui in igne aperto aere fuman- 
tem flammam edunt reſtent; ejuſmodi puros carbones fi tum aperto 
aere incineres, eoſque in comparatione quantitatis priorum cinerum 
ponderes, demum fal alcali inde elixiviando ſepares & itidem pon- 
deres, immenſum quanto minus cinerum & ſalis in reſpectu prioris 
quod ab initio ſtatim aere aperto incineratum fuit ſuppeditabir. 
Nulla alia ex ratione hæc ponderis diverſitas ex ejuſdem quanti- 
tatis ligno oritur quam quod in confectione carbonum pleraque 
pars ſalis acidi vel communiter ita appellati ſpiritus lignorum, in 
rem aufugerit, quæ tamen neceſſariò ad conſt itutionem ſalis alca- 
lino-fixi, tanquam primarium ingrediens, 1 

Con(deratu dignum eſt quod pro acquiſitione cineris tabilis 
abſolute admiſſio aperti vel liberi aeris requiratur, quippe ſine quo 
nulla ratione cineres acquirantur; unde carbones, occluſo aere, etiam 
fortiſſimo & per aliquot annos conſtanter durante igne, ſemper car- 
bones permanent, & nunquam in cineres rediguntur. Nec minus 


notatu dignum eſt quod inter carbones & ex eodem ligno confectos 
cineres tanta occurrat differentia, 1. Ex carbone, quantacunque 
etiam aquæ copia, ne hilum quidem falis alkalini elixiviari poteſt. 
2. Nullum ne quidem fortiſſimum & potentiſſimum acidum ullum 
effectum in carbone exerit. 3. Nullus carbo cum vitro ſeſe miſcet, 
quæ ſingula tamen cineres præſtant. | 


Sed 
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Sed ut ad formationem ſalis alcalini ſeu neceſſaria ad id conſtituen. 

- tia revertamur, veritas & probatio meæ theſeos ex pluribus adhuc 
momentis & circumſtantiis ulterius ſatis patet. 1. Recipiatur ejul 
modi putridum, carioſum & quaſi emortuum lignum, quod alias dum 
in decenti vigore adhuc exiſtit largam ſatis lixivioſi ſalis quantitatem 
edere ſolet; comburatur, elixivietur, & procedatur in omnibus eadem 
ratione ac ſi ſanum lignum fuiſſet, & notetur quam parum vel nihj! 
Talis alcali fixi exinde provenerit. Ratio eſt manifeſta, quia necef. 
ſario ad ejus formationem requiſitæ, tam oleoſæ, quam præprimis 
quoque acidæ ſalinæ partes antea in aerem exhalarunt & cvanuerunt. 
2. Aſſumatur planta recens, quæ manifeſto ſufficiente ſalis acid 
3 a natura dotata eſt, ſeparetur exinde ſal acidum, ſeu iu 
dictum ſal eſſentiale, quo facto herba exſiccetur, comburatur & elixi. 
vietur cum omni cautela; ad oculuin patebit quam parum vel nihil 
ſalis alcalino-fixi ſuppeditatura ſit. 3. Eadem autem herba eademque 
quantitate aſſumta, abſque tamen ſalis acidi vel eſſentialis ſepara- 
tione, tantum ſiccata, combuſta, & modo conſueto elixiviata, viſ.- 
biliter & aperte per auctiorem ſalis alcali fixi quantitatem veritatem 
demonſtrabit 4. Vel accipiatur ante extractum ſa] eſſentiale aci- 
dum, calcinetur debita cum cautione, & ex eo quoque, quia ejuſ- 
modi falta eſſentialia non pure ſalia acida, ſed etiam aperte oleoſis 
& ad formationem alcali altera ex parte neceſſariis partibus dorata 
ſunt, verum ſal alcali fixum parabitur. 5. Quod ſi porto eadem 
recentis ejuſmodi herbæ quantitas que ordinario bonam fatis ſalis alca- 
lint portionem dare ſolet aſſumatur, factaque ponderatione tota quan- 
titas in duas partes accurate dividatur, ejuſque pars dimidia ſiccetur, 
comburatur, & modo conſueto ſal alcali fixum inde elixivietur, 
ponderetur & conſervetur; altera vero pars dimidia ad putrefacien- 
dum reponatur, & ita tractetur ut penitus putreſcat, tum deſtilletur, 
ita acquiremus, ut notum eſt, ſpiritum urinoſum, ſal volatile & 
oleum empyreumaticum; ſed reſpiciatur poſtea quantum ſal alkali 
fixi ex reſiduo jam extrahi poſſit; licet enim ſumma cum cautione 
elixivietur perparum & ſæpe plane nihil emerget; ratio iterum non 
obſcura eſt, Ju requiſita ad fixum fal alkali, fal acidum & oleum, 
durante putrefactione metamorphoſin paſſa, & partim in ſal volatile 
vel ſpiritum urinoſum converſa, partim etiam & quidem pleraque ex 
parte in oleum in ſubſtantia & forma olei per deſtillationem inde ſe- 
parata fuerunt. 6. Quod ſi ad manus fit purus citri ſuccus, qui a- 
perte ſal acidum, aut paucas vero oleoſas vel de principio inflamma- 
bili participantes partes ſimul continet, ejuſque ad 20, 30, vel plures 
congios aſſumatur, aquoſum evaporetur, inſpiſſetur, comburatur & 
elixivietur, tum exinde quoque formatio ſa lis alcali fixi manifeſta 
reddetur. 7. Quam optime autem ſenſibus noftris hæc patebunt in 
tartaro, vel ejus cryſtallis quoque; quippe qui, ut notum eſt, nini 
aliud quam ſal acidum permultis oleoſis partibus imbutum continet; 
ſi ergo hc duo hic conjuncta requiſita primaria, nempe . 
| | | | oleum 
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en. | 
ive oleum uſtulentur & comburantur, tum ex reſiduo nullum amplius . 
ul. apertum ſal acidum, e contra vero de novo utique productum fal al- 

8 cali, & quidem copioſe acquiritur ; & fic cum omnibus ſubjectis de- 

em monſtrari poteſt. 

em Quod vero oleoſa quoque ſubſtantia non parum de ſuo contribuat, 

hil inter alias diverſas demonſtrationes etiam ex unica hac cuique facile 

el. in ſenſus cadente circumſtantia colligi poteſt; quod ſi ex. gr. qua- 

nis tuor libre ſiccati abſinthii incinerentur, & ex lixivio ſal fixum col- 

nt. ligatur, accipimus præterpropter 24 uncias ſalis alcali fixi. Jam 

idi vero recipiantur itidem 4. libræ ejuſdem abſynthii, contundantur, & 

ita conſcindantur, & pars ipſius oleoſa, bituminoſa, ſeu reſinoſa, per ſpi- 

vi. ritum vint rectificatiſſimum quamdiu ſpiritus tingitur extrahatur ; 

hil tum plurimum quidem, non tamen omne & univerſum in eo con- 

ue tentum inflammabile educes, omne tamen falinum in ipſo interim 

Fa. remanet; quod reſtat poſtea, exſiccetur, comburatur, ſal inde e!ixi- 

ili vietur & ponderetur, tum loco ante dictarum 23 unciarum jam unica 

m tantummodo ſalis uncia prodibit; ex quo ergo iterum apertiſſime 

ci- neceſſarium, ſub priori combuſt ione relictum & ad majorem ſalis al- 

if. calini fixi portionem contribuens, in poſteriori vero mediante extrac- 

fis tione ſpirituoſa ſejunctum & jam proinde abſens ingrediens bitumi- 

itz, WW noſum ſeu oleoſum demonſtratur. Pro ulteriori demonſtratione, hæc 

m jam memorata ab extractione ſpirituoſa reſidua per aquam excoquan- 

A- tur, herba tum reſtans exſiccetur, comburatur, elixivietur, ejuſque 

n- ſal colligatur, tum ejus tantummodo 19, vel 20 grana acquirentur z 

ur, ratio eſt quia ex his 4. herbæ libris jam omne fere oleoſum & ſal 

Ir, acidum, quæ ad compoſitionem & formationem ſalis alcalino- fixi re- 

n- quiruntur, extractum fuerat. ; 

ur, Cum ergo clare ſatis pateat, quod ad formationem ſalis alcalino ali ſali. 
& fixi acidum & principium quoddam inflammabile abſolute requiran- # formed, 
ali tur, prout comprobavi, pro primo facile exinde quoque colligi po- _ Y what 
ne teſt quod aliquid ex his 2, tam neceſſariis ingredientibus ſimul in eo 2 conſt 
on reſtate debeat, prout & revera reſtat. Ignis, qua inſtrumentum 

n, quod ad confectionem ſalis alcali adhibendum eſt, nihil aliud peragit 

ile quam quod 1. Omnem ſuperfluam aquam, 2. Omne itidem ſuper- 

ex fuum ſal acidum in forma ſpiritus, 3. Volatile demum & ſuperfluum 

ſe- oleum ſeparet. Quemadmodum igitur omnia falia, five acida five 

4 alcalina ſint, ſeu quoquo modo appellentur, nec minus omnia in- 

a- flammabilia terram pro baſi vel fundamento agnoſcunt, quæ terra 

res imprimis oculis ſeſe ſiſtit ſi ejuſmodi mixta magis magiſque a 

& connexis cum ea volatilibus partibus liberantur, & contra ad magis 

ſt magiſque fixum ſtatum reducuntur: ita hoc quoque hic in genera- 

in tione vel compoſitione ſalis alcalino-fixi videre licet; dum enim ignis 

hil ſenſim aliquid de volatiliori inflammabili & ſale acido cum aqua 

et; propellit, uno eodemque tempore reſiduum magis fixum tam fal 

\& acidum quam bituminoſum magis magiſque concentratur, quando 

um ſenſim neceſſaria ad conſtitutionem ſalis acidi aqua perit, quæ a calore 
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ignis ex ſale acido liberatur & exhalare cogitur ; eodem, inquam, 
tempore ſeparatur, altera ex parte, terra quz in ſale acido fuit ; quo 
diutius ignis continuatur vel ſubjectum incineratur eo plus aquz ſub. 
tilis, ſubtilis acidi & inflammabilis abigitur, & tanto plus altera ex 
parte terræ acquiritur, vel tanto facilius degenerat ſal acidum cum 
pauca phlogiſti portione in terram: unde maximum volumen ſalis 
fixi ex pura terra conſiſtit: verum quia hæc terra originem ſuam ex 
ſale acido educit, &, ut ita loquar, naturæ acidæ eſt, impoſſibile eſt 
ut etiam ſub prima incineratione vel calcinatione omne ſal acidum ex 
ipſa liberari poſſit; ſed ultimum potius max ime concentratum &, 
in comparatione prioris multo volatilioris, jam maxime fixum, ut & 
magis fixum ſubſtantiæ inflammabilis in quavis particula hujus terræ 
impactum reſtat & inhæret. Salinum hoc cauſa exiſtit quare omnis 
hee terra diſpoſitionem ſolubilitatis cum aqua retinet, & paucum 
illud quod ex inflammabili ortum ducit cauſa hic quoque eſt cau- 
ſticitatis, ſecundum proportionem & modum immixtionis ſui. 

Ex eodem quoque fundamento, quia ſcilicet hæc terra acidæ na- 
turæ & familiz eſt, prodit quoque conſtans quaſi deſiderium al 
acidum rurſus aſſumendi, quod ipſorum affinitas & intima commixtio 
cum omnibus acidis, quin imo nuperrime a me demonſtratus magne- 
tiſmus quo ſalia alcalino · fixa acidum quoque ex aere attrahunt, tanto 
magis confirmat. Hoc quoque concentratum & reſtans paucum ſal 
acidum, ut & hc ad ſalinam mixtionem prona & jam ab omni a- 
qua liberata terra, aperte unica exiſtit cauſa quod hæc mixta id 
rurſus quaſi concupiſcant quod per calorem ignis amiſerant, nempe 

am : inde oritur celeris illa & ſubitanea extractio humiditatis & 
ſolutio per deliquium, quin & incaleſcentia illa fi fortiter combuſta 
fuere & tum prima vice humiditatem ſentiunt, quin etiam ipſa in- 
cenſio, ſi minerale quid ſimul adhibitum fuit, quale quid in ſale tartari 
cauſtico cum regulo antimonii martiali præ parato, ut & pyrophyris 
vidlere licet. Quod ſi vero ſalibus alcalicis paucum hoc ſal acidum & 
inflammabile plane adimitur tum nuda tantum reſtat terra, quæ nec 
in aqua amplius ſolvi poteſt, nec humiditatem nec acidum ex acre at- 
trahit, nec incaleſcentiam producit, & in omnibus quaſi emortua 
apparet ;. quanquam chymicus eam rurſus revivificare, & ad diſpoſi- 
dionem ſolutionis & mixtionis cum aqua, imo ad pleraſque priores 
qualitates reducere valet. 

Omne quicquid de formatione ſalis alcalino-fixi ſuperius attuli 
unico exemplo aliquatenus jam ſupra memorato plenarie demon- 
ſtrare poſſum, vel quivis illud is propr iam ſui. convictionem imitari 
poterit: recipiatur ſal eſſentiale acetoſellæ, quod viſu, guſtu, tactu, 
vel quovis modo ante examinatum [quamvis nemo quoque iſtud 
negaturus ſit] apertum ſal acidum, non tamen purum ſed particulis 
oleoſis mixtum, fiſtit. Si hujus e. g. uncia 1. tur & cum aqua 
uniatur tota ſeſe penitus in aqua ſolvit, prout etiam ex ſolutione 
aquoſa in cry ſtallos anrea concreverat, & ne minimum quidem indiſ- 

2 ſolutum 
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ſolutum reſtat, ita ut nec oleum, nec terra, nec ſal alcali, nec aliud 
quicquam peregrinum, ſed pura ſalis acidi ſolutio videri poſſit. Jam 
recipiatur porro 1. uncia ejuſdem ſicci tamen & cryſtallini ſalis, im- 

natur ea vaſculo retorto vitreo, & debita cum cautela igne per 
gradus adhibito deſtilletur, runc ſenſim omne iſtud quod antea in 
ſuo ordine circa confectionem ſalis alcali recenſui hic mediante ignis 
inſtrumento, quod nihil aliud quam vaſculi retorti & contenti in eo 
alis incaleſcentiam cauſatur, evenit. 1. In vas recipiens ſuperflua, 
uz tamen in ſicco ſale antea latitarunt, aqua & oleum cum ſubtiliſ- 
{mo & volatiliflimo ſale acido prodibunt. 2. E contra non parum 
terre inde rurſus ſeparabitur, & reſiduum, cui aliquid ſalis concen- 
trati & olei quaſi fixioris ſeſe innexuit, in perfectum ſal alcali fixum 
degenerabit. Invenientur circiter 3. drachmæ aquæ pauco ſale acido 
volatili imbutz, qui liquor ſpiritus acidus acetoſellæ vocari poteſt; 
ſcrupulum forte unum olei empyreumatici ponderabis, & in retorto 
reftans caput mortuum canfictet circiter 4 drachmas & aliquot ſupra 
20 grana, ex quo plus quam 3 drachmas veri ſicci falis alcali fixi 
elicies 3 ita ut pauca tantum grana exhalarint & diſperſa ſint, que de 
rota uncia, fi ex omnibus computum traxeris, forte deficiant. Hic 
ergo omnia prodeunt que dixi; verum præter ſal alcali &, qua: 
primo abiit, aquam & ſubtile acidum, oleum quoque adeſt & terra 
plane emortua, quæ duo poſteriora jam nullo modo cum aqua mil- 
ceri amplius volunt, quamvis antea, cum adhuc totum ſal acidum 
oleoſum conſtitueret, omnia in eodem ſolverentur. Poteſt quoque 
ſal alcalino-fixum deſtrui, parva illa acidi & inflammabilis portio ipſi 
adimi, indeque quantitas terræ augeri, & ſic unico hoc experimento 
omnium harum rerum certitudo erui. 

Conſiſtit itaque ſal alkali fixum ex terra quadam ſolubili, in quam 
mediante igne aliquid de fixiſſimo ſale acido ſeſe inſinuavit, ſimul 
quoque aliquid de magis fixo, vel ad terreſtreitatem magis inclinante 
bituminoſo, ſeu inflammabili principio, uſtulando quaſi innexum eſt, 
ita ut novum mixtum ſalinum quod chymici ſal alcali fixum vocant 
conftituat. D. Homberg qui [prout D. Stahl memorat] primum 
pharmacopceus, poſtea vero clariſſimus chymicus Lutetiis Pariſiorum 
fuit quem Gallia ad ipſius uſque tempus unquam habuit, hac in re 
errorem paſſus eſt, dum ſal acidum tantum agnovit quod ſeſe ter- 
reſtribus particulis innecteret & ſic ſal alcali — conſtitueret, de 
inflammabili vero nullam mentionem injecit. Qui adhuc vivunc 
ſenior D. Geoffroi & D. Lemery, duo præcipui hodierni Gal- 
liæ chymici, in tantum quidem ſuis laboribus obſervarunt quod 
aliud quippiam adhuc præter ſupra dictum ſal acidum & terram, 
nempe aliquid de principio inflammabili ad conſtitutionem ſalis alcali 
neceſſario requiratur; ſed rurſus in eo defecerunt, quod hoc inſtru- 
mento, ſeu igni, aſſignare voluerunt, cum tamen in iſto ad ſal alcali 
fixum adhibito ſubjecto vegetabili, reale ac ſubſtantiale ingrediens 
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his dominis ejuſmodi ſubjectum in quo antea nullæ actuales partes 
inflammabiles demonſtrari vel conjecturari poſſunt, ſed in quo tan- 
tum ſal acidum & partes terreſtres probari queunt; hoc ſubjectum 
ipſi poterunt in vaſe retorto per 20 & plures annos, cum multis cen- 
tenariis extrorſum vaſi retorto adhibitis particularum ignis & mate- 
riarum luminis [parties de feu & matieres de la lumiere] vel qua ra- 
tione ipſi volunt tractare, ea tamen cum expreſſa præcautione ne ci. 
neres ipſos harum adhibitarum inſtrumentalium materiarum ignis 
addant, certo certius eſt ipſos ne unicum quidem granum ſalis alca- 
lino-fixi exinde philoſophando educturos, licet etiam totum Carteſium 
ſimul igni conſecrarint: jam vero ſi ex ipſorum opinione ignis ingre- 
diens vel conſtituens materiale ipſius exiſteret, neceſſum foret ut ab- 
ſolute etiam ex ejuſmodi rebus, in quibus nullæ eſſentiales partes in- 
flammabiles præſto & immixtæ eſſent, illud conficere poſſint: quod 
ſi in actum deducere non poterunt, prout revera non poterunt, ſed 
ſemper materia in & ex ſe ipſo inflammabilis aſſumenda venit, quare 
non ipſas actu realiter præſentes adhibitas, plane certas & demon- 
ſtrativas res, tanquam cauſam reſpiciam, vel quare memet huic & 
illi philoſopho vel chymico cerebrino, qui forte per totam ſuam vi- 
tam nullum carbonem manibus tractavit, & chymica ſubjecta & 
hiſtor ias non ex ipſorum intima qualitate & realiter conſt ituentibus 
materialibus partibus diverſarum in iis contentarum materiarum, 
ſed tantummodo ab extra, mediante circulo, linea, & microſcopio, 
vel etiam quæ cum iis dimenſurare & perſpicere non poteſt ſecundum 
propriam chymericam in cerebro tantummodo propoſitam & in chy- 
mico laboratorio nunquam comprobatam nec unquam compro- 
bandam imaginationem judicat, ſubjiciam, ipſiuſque deliramenta 
adorem? Quod autem ignitio, vel ignis, qua inſtrumentum tantum, 
ad productionem ſalis alcali fixi requiratur, inter cætera ex tartaro 
2 patet, quippe qui utraque primaria præſidia poſſidet. Poſ- 

det, ut notum eſt, partes oleoſo · bituminoſas, continet etiam aper- 
tum ſal acidum, & utrumque in abundantia; quod ſi autem ex hoc 
ſal alcali abſque igne artificioſe deberet produci, tum nihil amplius 
adhibendum foret quam volumen, vel terra quædam in quam parum 
acidi & inflammabilis ſeſe innecteret; proinde pro hoc ſcopo oculos 
cancri, vel aliud corpus terreum, quod ad minimum cum nullo alio 
acido imbutum eſſet, adhibere poſſent. Solve igitur in tartari ſolu- 
tione tantum ante dicti terrei corporis quantum ſolvi poteſt, evapora 
aquam & exſicca; tum ex propria mea hy potheſi quod ſal acidum & 
inflammabile in terra concentrata abſolvant ſal alcali fixum, vel 
quod ſal alcali fixum ex copioſiore terra & pauciore ſale acido & 
inflammabili fixiore conſiſtat, mixtum quoddam quod in pluribus 
circumſtantiis ut alcali fixum ſeſe gerit oculis ſiſtes; verum exami- 
netur ulterius ſecundum omnes a me allatas probationes veri & per- 
fecti ſalis alcalino-fixi, tum mox hie mox alibi patebit multa adhuc 
illi deeſſe, & quomodo totum mixtum, ſolutio tantum oculorum 
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cancrorum in acido tartari, adeoque ſuperfluum acidum & oleum, 
breviter ipſe tartarus crudus adhuc ſimul in illo immerſus & irretitus 
ſit, per conſequens nullo modo verum & perfectum ſal alcali fixum 
—— nulla alia ex ratione quam quia nullus ignis adhibitus fuit, 
non ; wag ex igne plures adhuc particulæ ignis ad hoc neceſſariæ eſſent, 
ſiquidem hic adhuc ſuperfluæ inflammabiles partes in oleo tartari præ- 
ſentes ſunt, ſed propterea quia ſuperfluum oleum & acidum exinde 
ſeparari debuiſſent; unde etiam in hoc experimento formatio falis 
alcali ad oculum patet, ſimulac modo plus acidi & alcali per adhibi- 
tum calorem ſenſim expulſum, & operationi per neceſſarium inſtru- 
mentum colophon impoſitus fuit. Induſtrius olim Kunckelius jam 
tum temporis animadvertit quod ex tartaro & calce viva, fi utraque 
cum aqua coquendo elixivientur, poſſibilis demonſtratio ſalis alcalini 
abſque adhibita ſicca ignitione haberi poſſit; quum vero cum præce- 
dentibus circiter conveniat, & eadem ratione quædam partes olei 
empyreumatici tartari adhuc aliquatenus reſtent, ſuperfluum exiſtimo 
iſtud adducere, prout & alias non paucas adhuc cum variis acidis 
imprægnatas terras, vel plenarias terrarum ſolutiones, tanquam falſa 
alia alcalino- fixa adducere poſſem, niſi prolixitati parcerem. 
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cineribus ſal alcali parari poſſit, nec non quod ex permultis herbis & 
permultis aliis partibus à non exiguo temporis ſpatio ejuſmodi lixi- 
viola falia confecta fuerint, & denique quod eodem modo omnia 
conficiantur; nihilo minus quædam adhuc de hac materia, tam in 
genere de ſalibus fixis herbarum, quam etiam in ſpecie de reſiduis 
adhuc in chymia uſualibus ſalibus alcalino- fixis, ſeu potius eorum 
præparatione, quantum fieri poteſt, brevibus adducam. 

Modus procedendi ab aliis in 9, ab aliis vero in 6 puncta diſtri- 
buitur; qui in novem puncta ipſum diſpertiuntur appellant opera- 
tiones vel labores, qui pro hoc ſcopo cum ſubjecto vegetabili per- 
ficiuntur prout ex — ſequuntur, deſiccationem, combuſtionem, 
cxtractionem, ſeparationem, inſpiſſationem, calcinationem, ſolutio- 
nem, filtrationem & inſpiſſationem. Qui vero 6. puncta tantum 
requirunt appellant hos labores, de ſiccationem, combuſtionem, ex- 
tractionem, ſeparationem, inſpiſſationem & depurationem. Ego ad 
quatuor eas reduco, nimirum incinerationem, elixiviationem, inſpiſ- 
lationem & depurationem, dum ſcilicet unus labor alterum ſemper 
præſupponit; ſi enim de incineratione loquor, quod nempe vege- 
tabile primo in cineres exuri debeat, tum hoc jam præſupponit de- 
liccationem. Si de ſecundo puncto elixiviatione ſcilicet loquor, vel 
ipſæ anus norunt quod nullum lixivium abſque aqua vel extractione 
heri poſſit; norunt quoque quod hc extractio, fi lixivium appellari 
debet, a cineribus ſeparanda fit, ut proinde elixiviatio extractionem 
& ſeparationem utique præſupponat; & fic etiam ſub operationibus 
depurationis neceſſariæ ad eam calcinationes, ſolutiones, filtrationes & 
inſpiſſationes intelligendæ veniunt. 
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Totus proceſſus ſalia alcalia fixa ex herbis producendi his abſol. 
vitur momentis. Herba leniter ſiccetur; tum partem ejus aliquam 
de alio igne incende & in ignem ſenſim reliquum herbarum conſtanter 

rojice, ita ut leni tantum carbonum igne, minime vero aperta 

amma, in cineres redigatur; cui rei non parum favet ſi hic car. 
bonum ignis circa ultimum in magis magiſque anguſtum ſemper 
acervum colligatur. Ubi tandem penitus exuſtio peracta eſt refri. 
geſcat, cinis cribretur, ut reſtantes forte non plane incineratæ parti. 
culæ ſeparentur, cinis aqua frigida plenarie elixivietur, lixivium fl. 
tretur, filtratum vel in figulino vel vitreo vaſe leniter evaporetur, de. 
nique ad ficcitatem inſpiſſetur. Medico uſui fi adaptari debent, & ſ 
medicus externam plane non neceſſariam, imo potius noxiam quam 
utilem, pulchritudinem & candorem putat, tum prima hæc inſpiſſatio 
ſufficere poterit ; quod ſi vero depurari, imo ex parte plane cryſtalli. 
ſari debent, tum calcinentur parum, & denuo in magna ſatis portione 
aquæ ſolvantur, filtrentur, rurſuſque leniter evaporentur, donec in 
ſuperficie parva cuticula apparere incipiat; tum in fundum de- 
truncatæ cucurbitæ vel aliud ampli orificii vitrum infundatur, & 
impoſita leviter charta a cinere vel aliis ſordibus defendatur & in 
locum temperate calidum reponatur, tum ſenſim magna pars in 
pulchras & egregias cryſtallos jucundo ſæpe ſpectaculo vertetur, pre- 
cipue ſi lixivium ante apparitionem cuticulz ab igne auferatur, & in 
locum leniſſime calidum ad cryſtalliſandum reponatur, & abſque ulla 
motitatione ſatis temporis ipſi concedatur. Poſtquam igitur in cry. 
ſtallos concrevit reſtans lixivium ab iis decantetur, pars humiditatis 
rurſus leni igne exhaletur, rurſus in ante diftum temperatum locum 
reponatur, ut reſiduum, quantum fieri poteſt, cryſtalliſer, quæ ta- 
men cryſtalli plerumque pulchritudine ad priores non accedunt, ſed 
multo minores, imo plane aliter formatæ eſſe ſolent. Quod tum 
vero ſupereſt liquidum decantetur, & tandem plenarie inſpiſſetur; 
-cryſtalh autem ſemper pauca aqua deſtillata communi celeriter ablu- 
antur, & tum ſuper pura charta bibula ab adhærente humiditate 
leniter ſiccentur. Si vero non cryſtallos, ſed tantum depuratum al- 
bum ſal acali deſideres, poſt primam calcinationem, ſolutionem & 
filtrationem, ad ficcitarem legiter inſpiſſare, & tum in obturato hr- 
miter vitro ab acre bene præmunire poteris. Hæc igitur eſt genera- 
lis methodus qua falia lixivioſa herbarum, florum, ſtipitum, &c. pu- 
rilime & optime præparari poſſunt, ubi tria adhuc -monenda erunt ; 
1. Quod ſimulac una tantum vel altera levis circumftantia in ante- 
dicto proceſſu immutatur, quzcunque illa fuerit, ſtatim & infallibiliter 
modo hic, modo alibi immutatum ſal acquiſiturus fis. 2. Quod in 
8 & eryſtalliſatis ſalibus lixivioſis nulla quæ in ſub- 
jecto antea uit fpecifica virtus demonftrari queat. 3. Quod omnia 
uſitata & præcipue cryſtalliſata ſalia herbarum nunquam pura ſalia 
alcalino-fixa fint, aut pro talibus adhibere debeant ad alios chymicos 
labores in quibus purum ſal alcali fxum requiritur. 
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Tachenius & eum eo alii contendunt herbas recentes plus ſalis largiri 
quam ſiccatas 3 Rivinus autem pernegat, & ait ſe id omni adhibita 
diligentia obſervaſſe, & de eadem herba probam ſumſiſſe; fed nul- 
lum diſcrimen in ĩis potuiſſe reperire. Meo quidem judicio ute 
certo modo verum dixit: nam ſi ejuſmodi vegetabile tractes quod 
nullum ſubtile vel volatile ſal acidum continet, tum ex ſiccato idem 

dus ſalis ac ex recenti acquires: vel etiam ſi herbam recentem aperto 
igne flammæ, ſiccatam contra leni tantum candefactionis igne incine- 
res, itidem ſemper idem fere aut ſaltem parum differens pondus quam- 
vis non ejuſdem indolis ſalis alcalini emerget, adeoque hac ratione 
Rivini quoque opinio veritati conſona eſt. Sed ſi ejuſmodi vegetabile 
ſub manus fit quod vel tenerum, ſubtile, vel etiam cum aliis partibus 
obiter tantum commixtum ſal acidum continet, quod ſub incinera- 
tione facillime aufugit ; tum utique recens aut ſaltem non adeo plene 
exliccatum multo plus ſalis largietur quam aliud, licet tamen unam 
vel alteram adhuc enchirefin requirat, & hac ratione Tachenius a 
plauſum meretur. Dantur vegetabilia quz omni licet induſtria 
precautione ſub incineratione adhibita, tamen ſubtile ſuum & ad fa- 
bricam ſalis alcalici neceſſarium ſal acidum dimittunt, ita ex magna 
fatis quantitate perparum tamen ſalis alcalici fixi acquiratur. Quod fi 
autem exhalatio ſalis acidi hoc vel alio modo impediatur, tum ad 


| oculum plus ſalis alcalini fixi prodibit; id quod rurſus ea qua de 


generatione & formatione horum ſalium dixi luculenter confirmat. 
Quo hoc magis pateſcat, recipiatur tantum lignum guajacum vel ſan- 
ctum, quod ſub deflagratione ſal ſuum acidum perquam facile dimittit; 
hujus ſi ſatis magna quantitas exuratur, incineretur, & ex cineribus 
omni cum precautione ſal alkali colligatur, perquam exigua ipſius 
quantitas erit ſecundum proportionem aſſumpti ligni; quia ſcilicet 
ſubtile acidum ſub deflagratione & effumatione plurima ex parte 
difugitz quod ſt autem eadem ligni quantitas in minutiſſima fruſtula 
concidatur vel plane raſpetur & cum magna aquæ quantitate exco- 
quatur, decoctum coletur, reſiduo ligno recens aqua affundatur, & 
excoctio continuetur donec aqua non amplius tingatur, decocta omnia 
confundantur, evaporentur, & in extractum inſpiſſentur, quod leniter 
exſiccetur, & tum tam hoc quam reſidua ſeorſim ſiccata raſpatura 
vel fruſtula leniter candefaciendo exurantur & incinerentur, tum elixi- 
vientur, & methodo conſueta ſal alkali ex iis colligatur, mirum 
quanto major ipſius quantitas inde proditura fit, quod & de non 
paucis aliis valet. 

Præter allata ſalia alcalino-fixa herbarum, proſtat etiam alcali 
quoddam lignorum minime pretioſum, & ad multas operationes non 
incommedum ; hoc quamvis jam plene elixiviatum, inſpiſſatum & 
calcinatum ſal alcali revera exiſtat, tamen communiter tam latina 
quam germanica, ut & quibuſdam aliis linguis, cinis tantum appel - 
latur; cineres clavellatos dico. Quicquid fit, five olim purus non 
elixatus: cinis ſub hoc nomine venditus indeque denominatio 2 
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Gt, five alia cauſa fuerit, originem nominis inquirere operæ pretium 
eſſe vix exiſtimo. Interim cineres clavellati unicuique ſatis noti ſunt, 
& a quibuſdam ſimpliciter ſal alcali appellantur. Præparantur com- 
muniter ex cineribus lignorum duriorum, fagi, aceris, betulæ, frax. 
ini, quercus & ſimilium: unde & quomodo parentur, & qua ratione 
optimi cognoſcuntur, videre licet in Kunckelii arte vitriaria, Valentini 
muſzo muſæorum, & in tractatulo qui ars tinctoria experimentalis & 
fundamentalis inſignitur. Hi cineres clavellati prout emuntur & 
venduntur non conſtituunt plane purum & ad omnes labores chymi- 
eos aptum ſal alcali; quapropter adhuc ſemel depurandi ſunt, quod 
non difficulter fieri poteſt, ſiquidem nihil aliud agendum quam ut 
iis aqua frigida, ſed pauca, affundatur, ſolvantur, ſolutio filtretur, 
leniter evaporetur & inſpiſſetur, tum eadem ratione & bonitate ac 
quodvis puriſſimum ſal alcali adhiberi poterit. Id quod a decantata 
ſolutione reſtat & in aqua frigida ſolvi negat non eſt amplius purum 
fal alcali fixum, ſed ptæter partes alcalinas adhuc etiam de ſale acido, 
& quidem vitriolico, participat: nam fi aqua fervide calente plene 
diſſolvatur, filtretur, & ſolutio, 1 ex parte evaporata fuit, 
per aliquot horas reponatur, candidas & egregias cryſtallos reperies, 
quæ in omnibus probis & inquiſitionibus ut verum ſal enixum ſeu 
medium, quod ex alcali fixo & acido vitriolico componitur, breviter 
ut tartarus vitriolatus ſeſe gerant; quod autem ab hac ſecunda cine- 
rum clavellatorum cum aqua fervida tractatione ſolvi recuſat & in 
filtro remanet, ſunt inutiles plane fæces & ſordes. 

Preæterea extat aliud purum ſal alcalino- fixum, quod ordinario pro 
optimo habetur, & hactenus tam ad chymiam quam ad medicinam 

rz omnibus aliis adhibitum fuit; eſt iſtud ſal tartari; qua ratione 
id paretur itidem res eſt ſatis ſuperque nota, qui vero illud tenerius 
& penetrantius requirit duplici modo hoc adipiſci poterit; vel calci- 
nando, ſolvendo, filtrando & inſpiſſando; vel etiam calcinando, per 
deliquium ſolvendo, filtrando & inſpiſſando; hi duo purificandi modi 
ſi non ſepiuſcule reiterentur in pleriſque conveniunt, & tum differunt 
tantum in ſolvendo & deliqueſcendo: quod ſi autem una ex parte 
calcinatio, & altera ex parte — IN ſæpe ſæpiuſque inſtituatur 
& reiteretur, tum ingens utique & ſat notabile allerimen oſtendent. 
1. Reiterata ſæpe calcinatione ſenſim aliquid de reſtante adhuc in- 
flammabili & ſale acido, imo & de ſubtiliſſima terreſtri parte ipſa 
deſtruitur, imo totum mixtum ſal alkali conſtituens quaſi invertitur 
& in puram in aqua non amplius diſſolubilem terram commuratur: 
quod ſi ſupra adductorum autorum opinio vera exiſteret, & particulæ 
ignis ad productionem ſalis alkali tanquam materiale ing rediens con- 
currerent, hic plane non ad ejuſmodi deſt ructionem, ſed potius ad 
augmentationem ſalis alkali fixi devenire deberet, dum hac fæpius re- 
— 5 calcinatione recentes ſemper particulæ ignis admoventur. 2. 

epetita ſæpius ſolutio per deliquium & inſpiſſatio plane contrarium 


demonſtrat, dum crudiores terreſtres particulæ ex ſalibus alcalinis 


2 fixis 


— — 
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fixis ſeparantur, extricantur z teneriores & ſubtiliores in his per 
deliquium ſolutis ſalibus retinentur; unde ejuſmodi ſalia hac ſepe 
repetita per deliquium ſolutione eo tandem redigi poſſunt ut nec in 
frigore, nec in calore amplius ſiccam conſiſtentiam recuperent, ſed 
ſemper conſiſtentiam humidam, fluxilem, forte ut oleum vitrioli, 
conſervent, & in 1gne tenuiora crucibula potius ſolvant, craſſiora au- 
tem citius penetrent quam in forma ſicca. 

Non inuſitatum etiam ſal alcali fixum eſt ita appellatum nitrum 
fixum, ſeu nitrum alcaliſatum: quod licet cuique notum, ejuſque 
præparatio tanquam vilis & nauci æſtimari poſſit, meas tamen quo- 
que circa iſtud negotium cogitationes, forte quibuſdam ſcitu adhuc 
neceſſarias, jam exponam. Alkaliſatio nitri ſequenti innititur funda- 
mento : ſimulac nitrum cum quodam bituminoſo vel craſſe terreſtri 
infſammabili corpore miſcetur & detonatur, ſtatim una ex parte nitri 
reſolutio, & contra altera ex parte generatio vel nova compoſitio 
falis alcali oritur; ubi bene notandum quod non tantum fal alkali 
fixum, fed & in eodem momento adhuc ſal alcali volatile vel urino- 
ſum generetur z ſi, inquam, nitrum cum terreſtri quodam inflamma- 
bili corpore commiſcetur, exempli gratia, bitumine, pice, colopho- 
nio, fuligine, tartaro, maſtiche, ſulphure communi, carbonibus, 
gummi ſandarachæ & ſimilibus, alkaliſatio ſtatim procedit ſimulac 


cum iis detonatur vel deflagrat ; fed cum ſubtilioribus mixtis inflam- 


mabilibus, ut ſpiritu vini rectificatiſſimo & ipſis oleis deſtillatis, non 
ita procedit, niſi ſingularia artificia adhibeantur. Viliſſimum & 
proinde etiam uſitatĩſſimum additamentum ſunt carbones pulveriſati; 
ne autem hunc tibi conceptum in animo formes ac ſi ſal alkali ex adhi- 
bitis carbonibus ortum duceret, ſiquidem tota carbonum libra tantum 
aliquot drachmas cinerum, hi cineres vero tantum aliquot grana ſalis 
alcali fixi largiuntur, id totum fere a nitro ipſo rien, — unde 
quoque pro ulteriori adhuc penſitatione adducam ſequentia momenta. 
Libra una optime depurati nitri cryſtallini continet præterpropter 
partem dimidiam aquæ, unam qu ſalis acidi, & unam quar- 
tam additamenti alcalini, quod ad corporificationem acidi nitroſi & 
ad figurationem forme cryſtalline in conficiendo nitro additur ; 
unde quoque totum nitrum ſal medium exiſtit ; quod ſi autem huic 
libra nitri tres vel quatuor carbonum uncias admiſceas, quæ per ſe 
circiter 3. vel 4. grana falis alkali fixi ſuppedirant, & cum hac 
carbonum quantitate ante dictam nitri libram alcaliſes, accipies 8 
vel 10, imo, ſi recte operatus fueris, fere 12 uncias purificati & 
boni ſalis alcalini. Jam ergo oritur quæſtio: unde tantum pondus? 
ſiquidem vix 4 unciæ additamenti alcalini in tota nitri libra preſto 
ſunt. Quiſque rem hanc ulterius conſideret, & ea quæ de origine 
falis alcali fuſe ſatis dixi in conſilium trahat; forte tum quæſtionem 
hanc ſibi ipſemet facile diſſolvere poterit. 

Dixi in genere nitrum cum omnibus craſſe terreſtribus inflamma- 
bilibus ſubjectis alcalifari poſſe; ſed ne cogites proinde velim etiam 
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in genere unum & quoad omnia ſemper idem ſal alkali fixum inde 

roditurum eſſe: minime; ſed prout inter inflammabilia additamenta 
ipſa modo hoc modo illud diſcrimen reperitur, ita ſemper utique ali. 

uo modo diverſum, modo magis vel minus ſubtile, craſſius, modo 
e cauſticum, vel etiam obtuſius, ſemper tamen nitrum fixum, 
quamvis non ubique & omni ex parte plane æquale, ſed modo hic 
modo alibi differens alcali; quod vel a proportione, vel ut plurimum 
a differente indole & natura additamenti, ut & ſingulari ratione ab 
iſto magis magiſque fixo vel in aliis fixis materiis concentrato in- 
flammabili dependet, ex quo cauſticitas quoque primario ortum ſuum 
deducit; e. g. fi nitro ejuſmodi ſubjectum admiſceo in quo inflam- 
mabile copioſe quidem, ſed tantum ſuperficie tenus præſto, imo cum 
multa aqua adhuc extenſum & proinde 2 4 ad volatilitatem diſpoſi- 
tum eſt, ut in reſinis, pice, colophonio & ſimilibus, tum accipio 
quidem nitrum fixum ſeu alkaliſatum, ſed longe non adeo cauſticum 
ac ſi ejuſmodi ſubjectum addo in quo phlogiſton magis fixum & ter- 


reſtre factum eſt, quod iterum ex. gr. per additamentum reguli an- 


timonii martialis facile demonſtrari poteſt; quippe in quo ſolum- 
modo concentratum principium inflammabile terreæ indolis ex marte 
cauſticitatis vera cauſa exiſtit; qua occaſione non diffiteor memet 
ipſum, in quantum adhuc originem cauſticitatis conſideravi & ob- 
fervavi, huc uſque nullum ſal alcali fixum abſque additione ſubjecti 
mineralis cauſticum reddere noſſe & poſſe, ut propterea hæc materia 
ulter iore adhuc diſquiſitione indigeat; imprimis cum & alia occaſione 
oſtenderim qua ratione ex eodem plane fundamento ſal alcali volatile 
cauſticum produci queat. 

Ordinarium nitrum cauſticum fixum ex partibus anaticis reguli an- 
timonii martialis & nitri cryſtalliſati pulveriſatis ante & mixtis cæ- 
mentando paratur, prout notum eſt, Quin & regulus antimonii, 
calx viva, ut & plura alia mineralia tartaro crudo <juſque ſali, imo 
etiam ipſis depuratis cineribus clavellatis, methodo ſatis nota. enor- 
mem cauſticitatem inferunt, ita ut ordinarium cum calce viva & 
depuratis cineribus clavellatis, vel ſale tartari paratum, & ordinario 
quoque appellatum ſal alcali cauſticum omnia corpora tenacia ani- 
malium, ut pennas, crines, lanam, oſſa, cornua, ungulos, &c. in 


mucum, & pinguedines parvo temporis ſpatio in ſaponem, ſulphur 


autem in rubrum liquorem diſſolvat. Quod {i hoc ſal in forma liquida 
ſolutum exiſtat appellatur lixivium ſaponariorum; {i adhuc ſemel in 


crucibulo- fundatur & in exiguas oblongas portiones effundatur, tum 


lapis infernalis alcalicus, cauterium potentiale, & quibuſdam al 
chirurgorum appellatur. 


Tandem præter duas has a me allegatas magiſque conſuetas nitrum 


alcaliſandi methodos adhuc tertia huc illuc == eſt ;. nimirum, i 


nitro carbonum vel reguli loco tartarus pulveriſatus addatur. Quan- 
2 hoc præparatum ex uſitata conſuetudine nunquam nitrum fixum, 
poſtquam elixiviatum & inſpiſſatum fuit potius ſal tartari extem- 
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poraneum, & ſi non elixiviatum vel depuratum fuerit apud auri- 
fibros, docimaſtas, metallurgos, monetarum tractatores, zonarios, 
alioſque circa metalla verſantes artifices, fluxus niger appelletur: 
Verum & hoc nitrum fixum non ita promiſcue pro quovis alio ſu- 
mendum erit, {i quidem itidem pro diverſa dictorum duorum ingre- 
dientium proportione etiam diverſa ſalia emergunt. Quod fi igitur 
fluxum hunc nigrum præparare volo recipiuntur 1. vel partes æqua- 
les utriuſque, vel etiam 2. nitri pars una & tartari partes duz vel 
tres: artifices ſolent utrumque ſeorſim pulveriſare, pulveres utroſque 


miſcere, tum in gems ferreum mortarium injicere & pruna can- 


dente incendere, & plerumque hoc ita crude adhibent, abſque ulla 
elixatione, filtratione & inſpiſſatione, ſeu depuratione. 3. Quod fi 
vero prima ſtatim detonatione album plane ſal deſidero, tum ad tres 
ve] duas nitri partes tantum unica tartari recipitur. Circa has tres 
diverſas proportiones, ut ante jam notavi, etiam ſequentes diverſæ 
circumſtantiæ occurrunt. 1. Si 2 partes nitri ad unam tartari par- 
tem aſſumantur, tum non omne nitrum plane alcaliſatum exiſtir, ſed 
ex parte adhuc crudum eſt. 2. Si 2 vel 3 partes tartari cum 1 parte 
nitri commiſceantur, tum omne nitrum quidem reſolutum & alcali- 
ſatum eſt, ſed e contra non omnis oleoſa tartari ſubſtantia conſumpta 
& exuſta eſt ; unde quoque idcirco hæc proportio tantum & unice ad 
liquefactiones & reductiones merallorum prez aliis proportionibus 
longe commodior, aptior & utilior deprehenditur ; interim & hoc 
(i volupe fuerit) inſtituta de novo calcinatione a ſuperfluis oleoſis 
partibus liberari, & ſic in perfettum ſal alcali redigi poteſt, quod vero 
tum ſal tartari extemporaneum vocarinon poteſt. 3. Proportio media 
ubi partes anaticæ aſſumuntur optima quidem videtur, interim negari 
non poteſt & eam adhuc quandam nitri crudi partem ſecum retinere. 
Sub hac modo adducta, & tanto magis ex 2 partibus nitri com- 
poſita proportione, durante deflagratione, realis ſeparatio principio- 
rum vel partium conſtituentium tartari oboritur, ubi 4 notabiles cir- 
cumſtantiæ & momenta occurrunt. 1. Maxima pars oleoſitatis tar- 
tari non modo reſolvitur, ſed & ita conſumitur ut vice ejus quod 
alias in deſtillatione tartari notabilis copia olei in forma fluida ſepara- 
tur & apparet, hic ſub detonatione cum nitro nullum aliud 2 
veſtigium quam parum ſiccæ fuliginis ob oculos veniat. 2. Cum 
alias durante deſtillatione vel exuſtione tartari ſeparatio olei, ſpiritus 
& phlegmatis una ex parte, & nova formatio ſalis fixi alcalini altera 
ex parte, per conſequens omnia tarde eveniant & aliquod temporis 
ſpatium requirant, hic omnia ſimul & ſemel unico momento & unica 
detonatione procedunt. 3. Notum eſt quod tartarus & nitrum (quod- 
vis ſeorſim) ſi deſtillentur ſpiritum acidum ſuppeditent, hic autem 
ubi hæc duo ſalina mixta conjunctim deflagrant, ne hilum quidem 
acidi emergit, ſed rurſus plane aliud, imo contrarium & de novo 
formatum, ſcilicet urinoſum ſenſibus noſtris ſeſe ſiſtit. 4. Cum in 
communi exuſtione tartari per ſe abſque additamento, ſemper non ex- 
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igua portio terræ indiſſolubilis poſt perpetratam ſalis alcalici elixivia. 
tionem reſtet, hic in falis tartari extemporanei preparatione fere nihil 
indiſſolubilis terræ reperiatur, ſed omne iſtud in purum ſal, & quidem 
in momento & incomprehenſibili celeritate convertatur. 


VH. 2. 


E falibus lixivioſis plantarum primum in genere notan- 
dum venit, quod in quantum forſan una vel altera diffe- 
rentia interea ſeſe exſerit, iſta plane non a ſpecifica indole & ſingula- 
ribus viribus quas una vel altera planta ante combultionem & incine- 
rationem poſlidebat ortum trahat, ſed differentia iſta primario de- 
ndeat à duabus aliis circumſtantiis; (prout hoc experientiſſimus & 
inſignis chymicus D. Stahl jam animadvertit) nimirum 1, a diverſa 
ſtructura vel teneriorum vel craſſiorum partium plantæ; & 2. ab 
operatione vel mutatis in ea enchireſtbus & parvis manipulationibus, 
1. Ratione ſtructuræ acquiritur e. g. longe aliud ſal alkali ex ſubti- 
libus & teneris foliis quam ex craſſioribus caulibus ejuſdem herbæ; 
aliud e petalis florum vel totis floribus quam e lignis; aliud ex ſemi- 
nibus quam ex radicibus; aliud ex ſucco expreſſo quam ex extracto 
quod ex ficcata herba cum multa aqua & forti coctione paratum erat; 
aliud ex teneris recentibus herbis quam ex valde exſiccatis; & ſic 
porro. 2. Ratione operationis x <> longe aliud fal alkali & 
leni tantum fumante excandefcentia & incineratione quam è forti flam- 
mante combuſtione ; aliud ab elixiviatione.cum aqua frigida quam 
cum aqua calida, imo cum reali excoctione ebullitoria; aliud ſi 
parum quam ſi multum aquæ adhibeas ; aliud fi parum & ſemel tan- 
tum calcines quam fi fortiter & ſæpius calcinatio reiteretur ; aliud ſi 
ſal inſpiſſatum cum multa aqua iterum' ſolvas quam fi per ſe in deli- 
quium fluere permittas; idque rurſus ſecundum plures etiam alias 
circumſtantias. Sed niſi ſalia lixivioſa de induſtria, forte per repetitas 
calcinationes vel deliqueſcentias, ad nimiam & maxime notabilem dif- 
ferentiam redigantur, in communibus ordinario ulitatis laboribus & 
præparationibus horum ſalium reperibilis differentia parvæ vel nul- 
ius eſt conſiderationis, excepto fi forte minerale quippiam vel de 
induſtria, vel incuria, vel inſcitia adhibitum fuerit. Quod fi ergo 
apud ordinaria pure præparata ſalia lixivioſa herbarum diverſitas quæ- 
dam tamen reperiretur, in hoc tantummodo conſiſteret quod unum 
magis pure alcalinum quam aliud, unum ſubtilius, aliud craſſius, 
unum mag1s terreſtre quam aliud, unum paulo magis cauſticum quam 
aliud, unum cum pluribus ab oleoſo ingrediente oriundis partibus, 
vel etiam copioſiore ſpiritu acido imbutum, indeque magis cryſtal- 
linum fir quam alia falia : de cætero ſingula ſunt falia lixivioſa, ſin- 
ula falia-fixa & alcalina, ſed fingula non ſunt vere pura, cum puriſ- 
Aria ex lis adhuc ſint impura, & ad alias chymicas applicationes ad- 
huc inepta alia alcalina, dum pleraque apertum quippiam & ſuper- 
fluum acidum, quædam etiam ſuperfluam terram aliaſque accidentales 
peregrinas immixtiones, ſi non voluntarias ineptas additiones, tan- 
quam putatitia artificia pro acquirendis ſpecioſis cryſtallis, contineat: 
5 ita 
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ita ut, fi ordinaria in pharmacopoliis parata vegetabilium cryſtaliina 
lixivioſa ſalia animo revolvo, ſæpe non ſatis mirari poſſim quare iſti- 
uſmodi ſalia in hodierna praxi medica adhuc toto die adhibeantur, 
cum tamen medico ignotum ſit quale ſal ægrotis commendet, quia 
ejuſmodi cryſtalliſata ſalia nec pura alcalina, nec perfect ſaturata 
alia neutra exiſtunt, & per conſequens accurate novit nemo quantum 
alcali & quantum acidi una drachma vel uncia talis pulchre cryſtal- 
lini ſatis contineat; item, an præſens ibi & ad cryſtalliſationem diſ- 

ens acidum vegetabile vel minerale fit. Quod fi egomet in praxi 
medica ſale alcalino fixo opus haberem, tum purum ſal tartari vel 
etiam depuratos cineres clavellatos reciperem; quod ſi ſal acidum ex 
uſu foret, tum ex apertis puris acidis commodiſſimum ſeligerem, & 
fi ſal medium adhibendum eſſet, itidem ejuſmodi ex uſitatis plene ſa- 
turatis ſalibus mediis, & quod ad præſentem ægritudinem pro com- 
modiſſimo reputarem in uſum vocarem; tum enim certo ſcirem quid 
ex pharmacopolio daretur & quid ægroti ſumerent, reliqua autem 
incerta & imperfecte ſaturata ſalia, quæ nec pura ſalia acida, nec 
alcalina, nec media ſeu neutra ſunt, ſecure negligerem. 

Iſtam adhuc admonitionem dare volo, quod fi forte adhuc unum 
vel alterum ſingularem effectum ab hoc vel illo ſale vegetabili lixivi- 
vioſo expectare velis, & quod ſi poſſibile eſt ut quoddam ſal alcalino- 
fxum adhuc ſingulare quippiam in re medica præ alio poſſidere 

ueat, ut ejuſmodi herbam ad minimum quam leniſſime excandeſcere 
N non violenter incineres, multo minus fortiter exuras, omnium 
minime vero nec cineres nec ſal calcines, tum forte ſpecifica quaz ex- 
pectatur virtus in paucis quibuſdam reſtantibus revera oleoſis partibus 


(quippe in quibus tantummodo ſitam eſſe eam oportet) Ligue modo 


conſervaretur; cum contra certior ſim quod ſi abſque conſideratione 
& cautione igne flammæ exuratur, calcinetur & depuretur, nihil ſpe- 
cifici nec ſingularis amplius reperiri queat. Quanquam igitur curio- 
ſitatis gratia, ex una eademque planta, abſque ullo peregrino addita- 
mento, unice mediante igne & aqua, permulta genera ſalium alcalino- 
rum fixorum, quorum aliud ab alio parum licet ſemper tamen ali- 
qua in parte, modo externo aſpectu, modo etiam interna leviore cir- 


cumſtantia differre debet, præparare & producere norim ; tamen 


altera quoque ex parte non ignotum mihi eſt quod non tantum hæc 
multiplicia ex una eademque planta artificioſe producta, ſed & omnia 
lixivioſa herbarum ſalia, imo quod plus eſt, omnia ſalia alcalino-fixa 


in orbe reperibilia ad eundem aſpectum, virtutem & efficaciam reduci 


poſſint: ita ut hoc reſpectu & intellectu non niſi unicum & unius 


generis ſal alcali fixum ex omnibus vegetabilibus in orbe ſtatuam, 


dum vel hoc unicum in varias formas & effectus, vel etiam omnia. 
alia ad eundem aſpectum & effectum reducere poſſum; adeo ut ſi 
falia lixivioſa ex centum vel pluribus herbis parata ante oculos ha- 
berem, ullum ſal, multo minus ullum ſubjedtum ex quo ejuſmodi 
ſal alkali productum fuerit, divinare poſſit nemo. Quin nemo poteſt 
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ſalia alcalina fixa ſpecificam herbarum aliorumque vegetabilium ex 


vel corticum chinæ ad 
gratiolæ emeticum, ſal eſulæ cauſticum & ſal cicutæ venenoſum 
& lethiferum eſſet: quin & ſatis, opinor, dixi ad univerſos reſur- 
rectionis fratres ita confundendos, ut reſuſcitationem & revivifica- 
tionem vegetabilium abjicere debeant, dum demonſtrari poteſt omnia 


& effectum, imo ex eaden herba ad tam multiplicia ſalia reduci 
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vel in genere cognoſcere utrum ex eſculento innocuo, an ex ſumme 
ſuaveolens an graveolens, aut plane abſque ullo odore vel ſœtore 
fuerit; an ſapidum vel infipidum ; purgans vel adſtringens; anti. 
ſcorbuticum, epilepticum, vel antifebrile, emeticum, vel diureticum, 
narcoticum, vel ſternutatorium, cauſticum, vel balſamicum; an 
ligna vel radices, cortex vel medulla, flores vel herbæ ſemina vel 
ſucci, vel quicquid fuerit, ex quo ſal illud paratum fit. Exiſtimo 
hec iis convincendis ſufficere poſſe qui adhuc conſtanter opinantur 


quibus producuntur virtutem ſecum retinere; ita ut ſal caryophyl. 
lorum & cinnamomi ſtomachicum, ſal hyoſciami & papaveris nar- 
coticum, ſal radicum 9 5 purgans, ſal radicum tormentillæ 

tringens vel antifebrile, ſal ipecacuanhæ & 


ejuſmodi ſalia lixivioſa in toto regno vegetabili ad eandem figuram 


poſſe: unde aperte hic profiteor nemini hominum poſſibile eſſe ex 
cineribus vel lixivio ne quidem ſolam externam figuram iſtius vegeta- 
bilis ex quo parata ſunt rurſus producere, vel in ſale ipſo ex ejuſmodi 

uris ſalibus repræſentare: de induſtria dico ex ejuſmodi puris ſa- 
fibos 3 ſiquidem ipſe non una vice vidi ejuſmodi figuras herbarum ex 
teneris æneis & ſubtilibus linteis filis artificioſe concinnatas, & in 
Iixiviis concentratis impoſitas vel ſuſpenſas, ubi utique omnia ad 
ejuſmodi fila circumcirca cryſtalliſata fuere, quæ deceptor ignaris 
tanquam veram reſuſcitationis plantarum repræſentationem common- 
ſtrabat: verbo, tota quæ prætenditur ab humana arte reſuſcitatio in 
veritate non fundata, fd tantum chimerica imaginatio eſt, & non niſi 
in libris viſibilis. 

Reperitur etiam inter puriora & ad chymicos labores aptiora cognita 
fixa alcalica ſalia ipſa in hac vel illa parte quædam differentia, quæ vero 
itidem ab exercitato chymico omnia removeri, ſaliaque penitus æqualia 
& ad eandem figuram & effectum reduci poſſunt. D. Hoffmannus in li- 
bro 2. obſervat. phyſ. chym. ſelectiorum ſub no. 29. totum caput hac 
de re conſignavit, nihil tamen quam differentias ipſas obſervavit & pro- 
tulit, quæ ſummatim in his conſiſtunt. 1. Si oleum vitrioli nitro fixo af⸗ 
funditur, tum ſub efferveſcentia verus ſpiritusnitri vel aquæfortis exhalat. 
2. Hoc vero nunquam fit ſi oleum vitrioli ſali tartari vel cineribus clavella- 
tis affundatur. 3. Quin & in his utriſq; poſterioribus rurſus quædam obſer- 


vatur differentia, dum a fale tartari (ex affuſione olei vitrioli) ſuperficies 


nigricantem cuticulam r r ipſe nigricans evadit, & plane alius 
fœtor quam ſpiritus nitro 


f 1 à nitro fixo deprehenditur. 4. Omnia autem 
hæc a cineribus clavellatis non obſer vantur, dum ab ĩis nec ſpiritus nitri, 


nac 
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nec cuticula, nec nigricans color ſeu ſolutio, ſed iterum ſingularis vapor 
apparet. 5. Fumi hi nitroſi etiam manifeſti fiunt, fi oleum vitrioli 
all tartari extemporaneo, quod ex 2 partibus nitri & una parte tar- 
uri paratur, affunditur. 6. Quod vero iterum non licet videre in ejuſ- 
modi ſale tartari extemporaneo quod cum pauca additione nitri ela- 
» WW boratum fuir. 7. Ex ſale tartari & arena vitrum clarum & pelluci- 
dum parari non poteſt, 8. Bene autem ex ſale tartari extemporaneo, 
ut & ex cineribus clavellatis. 9. Ex ſale tartari vel cineribus clavel- 
tis in crucibulo fuſis, adjectis carbonibus, reſultat ſpecies hepatis 
ſulphuris, quale tamen nec nitrum fi xum nec nitrum cauſticum con- 
ſtituit. 10. Sal tartari & nitrum cauſticum cum ſpiritu vini rectifi- 
| catiſſimo tincturam largiuntur, quam vero nec nitrum fixum, nec ci- 
neres clavellati, nec iſtud ſal tartari extemporaneum, quod ex 2 
rartibus nitri & 1 parte tartari paratur, depromunt. 

Has quidem differentias Hoffmannus advertit, ſed non dixit unde 
hæc eveniant, qua in re differentia hæc ſita ſit, an & quomodo iſta 
meliorari & corrigi queant, multo minus quomodo hæc adeo diffe- 
rentia ab ipſo reperta ſalia alcalino- fixa penituſque æqualia reddi 
poſſint; cum tamen omnia & ſingula naturali ordine procedant, dif- 
ferentia non adeo difficulter percipi & facile corrigi & unum ſal al- 
teri æquiparari poſſit, adeo ut 19. ne unicum quidem phenomenon 
er omnibus ſupra allegatis uni vel alteri ſali ſingulare exiſtat, & 20. 
nter omnia pura fixa alcalica ſalia nullum aliud diſcrimen amplius 
nit circa gradus cauſticitatis adverti debeat, (a) Affuſum oleum vi- 
j trioli in nullo dictorum ſalium ſingularem, ſed ſemper eundem va- 
p porem & fœtorem producere debent. (b) Omnia hec ſalia æqualiter 
n.clarum & pellucidum vitrum redigi debent. (c) Singula etiam 

ſpiritum vini rectificatiſſimum 1 colore tingere debent, & ita 
p porro, Sic non mirandum eſt quod oleum vitrioli ex nitro fixo, 
vel ex ſale tartari extemporaneo cum 2 partibus nitri parato 
: firitum . nitroſum ejiciat, dum. fi hoc apparet in ejuſmodi ſale 
alkali neeeſſario adhuc quædam nitri crudi portio ineſt; unde exun- 
dantes ex eo fumi (qui nihil aliud quam verum ſpiritum nitri conſti- 


unt) adeo naturales ſunt ac fi Glauberiana methodo oleum vitrioli 
1 nitro crudo affundatur, cum e contra utique ex ſale tartari vul- 
4 rari, ex Cineribus clavellatis, aliiſque ejus generis alcalinis ſali- 
4 bus quibus nitrum non accedit, imo quibus non ſuperflue acce- 
> dit, etiam nullus ſpiritus nitri liberari vel fumus nitroſus ex- 
1 ſpectari poteſt. - Hæc res quo tanto certius pateat, recipiatur tan- 
1 tum idem nitrum fixum vel idem ſal tartari extemporaneum à quo 
b ab affuſione olei vitrioli fumus nitroſus apparet, idque denuo cum 
4 uno vel alio ſubjecto inflammabili regni vegetabilis commiſceatur, 
N e. g. nitrum fixum cum majori carbonum quantitate, & ſal tartarĩ 
S xtemporaneum cum copioſiore tartaro conjungatur, & deflagret ut 
8 ante, vel majoris certitudinis cauſa proportio carbonum vel tartari 


: zdhue plus augeatur, quo ſuperfluum antea & adhuc crudum. exiſtens 


Aitrum 
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nitrum plus inflammabilis terre reperiat quacum incendatur & alc. 
liſetur, ut per conſequens nihil nitri crudi amplius reſtare poſſit, 
tum ex hoc recollecto ſale ab affuſione olei vitrigli nullus ſpiritus 
nitroſus amplius, ſed potius plane alii vapores etumabunt. Quod 
oleum vitrioli cum ſale tartari foetorem ſpiritui nitri plane diſſimilcm, 
nigricantem cuticulam, & obſcuram ſolutionem efficiat, hoc a null, 
alia re niſi a ſuperfluis adhuc in ſale tartari reſiduis empyreumaticis 
partibus unice dependet; quod i ſal tartari ab iſtis partibus decent 
modo repurgatum fit, tum itidem nec fœtor amplius, nec nigricans 
ſubſtantia, utpote que oleum vitrioli cum omnibus oleoſis contrahir, 
apparebunt : unde ex cineribus clavellatis, quia calcinatione fc. ab 
oleo empyreumatico magis liberati ſunt, ut & ex puro ſale tartari, ff 
ſufficienter calcinatum eit, ejuſmodi nigredo nunquam apparet nec 
demonſtrari poterit, ſed ab affuſione olet vitrioli omnia clara & albida 
permanent. Simili ratione hoc oleum empyreumaticum in ſale tartar; 
unica exiſtit cauſa quare cum arena clarum & pellucidum vitrum non 
largiatur; ſimul ac ſuperflua hæc oleoſa ſubſtantia ipſi dempta fuit, 
tum æque aptum & commodum eſt ad pellucidum vitrum conficien- 
dum ac cineres clavellati vel ſal tartari extemporaneum ipſum : hoc 
confirmat quod ſub ejus præparatione, durante detonatione cum nitro, 
omnis oleoſa tartari ſubſtantia combuſta & deſtructa eſt: unde hoc 
ſal alkali, quamvis tartarus ad ejus præparationem acceſſerit, per 
conſequens eodem modo vitrum clarum efficit ac cineres clavellati, 
ad quos nihil de tartaro aſſumitur. Quin etiam hoc in tartaro adhuc 
præſens, vel alio quoque modo ſali alcalino conciliatum phlogiſton, 
utpote quod tantum & unice ad cauſticitatem confert, eſt ſub- 
ſtantialis iſta materia quæ ſpiritui inflammabili rectificatiſſimo 
tincturam conciliat; quanquam etiam ex parte ſpiritus ardens, 
qua menſtruum, ſi nempe ille olei dives ſit, non parum ad hoc 
contribuat, & tinctura tanto magis acceleretur & augeatur. Quid 
mirum igitur fi ex ſale tartari extemporaneo cum 2 & 3 partibus 
nitri parato (quippe per quod omne inflammabile & ad tincturam 
producendum abſolute neceſſarium deſtruitur) nullam tincturam 
recipias? 
Fixed alkalis In definitione horum ſalium dixi ea conſiſtere ex terra in quam 
compared with parum vel aliquid fixioris vel ultimo magis concentrati ſalis acidi 
ether chymical & inflammabilis, mediante igne, toſtione quaſi & aſſatione im- 
— ray Pr pactum eſt ; pARUU VEL ALIQUID dixi, ſignificare volens, ſu- 
ebyniftry, Perfluum five acidum five inflammabile, imo ipſas terreſtres ſuper- 
fluas partes, non modo non neceſſaria, ſed reſpectu puritatis & per- 
fectionis quas ejuſmodi ſal requirit præjudicioſa & nociva eſſe. Quod 
ſi purum quoddam ſal alcali fixum, five de induſtria ſive per acct- 
dens, cum ſatis notabili & aucta portione unius antedictarum coniti- 
ruentium partium, five fit nimium acidi five nimium inflammabilis, 
ſive nimium partium terreſtrium, vel cum duobus horum ſimul, denuo 
tractetur & commiſceatur; tum novum hoc commixtum non _— 
aliam 


— 


e 
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aliam plane denominationem ſortitur, ſed & plane alias qualitates & 
elfectus ac antea ſolum ſal alcali habuit. Nam ſi fal alcali fixum cum 
fale acido tam diu commiſceatur donec, poſt remiſſionem efferveſcen- 
tiz & ſeparationem aquæ, utpote quæ tantum pro vehiculo ſolutionis 
inſerviit, ſyrupum violarum fi ejus aliquid ad miſceatur in colore 
non alteret, eumque nec rubrum nec viridem reddat, tum appellatur 
nova hæc mixtio ſal medium, ſal ſalſum, vel ſal neutrum. Quod ſi 
acidum minerale ad hoc adhibitum fuerit, tum novum ejuſmodi 
mixtum facile in cryſtallos concreſcit; fi vero acidum ejuſdem vege-. 
— uſurpatum fuerit, tum difficulter vel plane non cryſtallifari 
teſt, 
" ns autem in chymia valde diſtin ſalia acida occurrant, proinde 
etiam juxta indolem iſtorum acidorum [ſi unum vel alterum eorum 
cum ſale alcalino-fixo uſque ad ſaturationem unitum eſt] exinde pro- 
ductum ſal medium ordinarie denominationem accipit, e. g. 1. Si ſal 
alcali fixum cum acido vitriolico ſeu ſulphureo ita commiſceatur ut 
cryſtalli exinde emergant, tum ex his utriſque obortum cryſtallinum 
al medium plerumque tartarus vitriolatus, vel ſal polychreſtum vo- 
catur. 2. Si ſal alcali fixum cum acido nitri commiſceatur & cry- 
ſtalliſetur, perfectum inde nitrum cryſtallinum exoritur, quod ni- 
trum regeneratum, vel etiam tartarum nitratum appellare conſueve- 
runt. 3. Si cum acido ſalis communis ſaturetur, fit inde ſal commune 
regeneratum, ita dictum ſal embryonatum vel digeſtivum Sylvii. 
4. Cum acido aceti fit terra foliata tartari, ſeu fic dictum arcanum 
tartari. 5. Cum acido tartari oritur tartarus ſolubilis, ſeu tartarus 
tartariſatus. 6. Cum ſucco citri tartarus citratus. 7. Pars alcalina 
quæ in ſale communiter reſidet cum acido vitriolico ſal medium 
conſtituit quod ſal mirabile Glauberi vocant. 8. Quod ſi pars alca- 
ina nitri cum dicto acido vitriolico commiſceatur, ita ut ex his duo- 
bus ingredientibus cryſtallinum ſal medium paretur, illud, quanquam 
in fundamento à tartaro vitriolato nihil differat, aliud tamen nomen 
recipit, dum ſcilicet ab innumeris annis arcanum duplicatum, vel 
panacea Holſatica appellatur. 9. Si vero ordinariis alcalinis planta- 
rum ſalibus tantum ſuperfluum quicquam acidi, ſive à parte vege- 
tabilis ipſius five aliunde accedat, tum communiter inde ſal cryſtalli- 
num plantarum lixivioſum oritur. 

Si ſal alkali fixum cum inflammabili quodam miſceatur, ſive ſint 
pinguedines five expreſſa, quin & certis ſub enchireſibus deſtillata 
olea, exſurgit inde pro primo ſapo, deinde vero etiam ſal volatile 
& ſpiritus urinoſus; quod fi vero olei empyreumatici animalis quip- 
piam accedit, tum hoc cum eo etiam tantum imprægnatum ſal alcali 
præ inflammabili vegetabilium in curioſis quibuſdam laboribus non 
parum ſeſe diſt inguet. Si bituminoſum & acidum vitriolicum mixta 
[nempe in ſulphure communi] cum ſale alcalino-fixo concurrunt, 
gignitur inde hepar ſulphuris. Denique, ſi purum fal alkali fixum in 
igne cum terra 5 
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glarea, 


turetur pellucida, 1 arena communi, ſilice, pyrite, 
r 
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glarea, & ſimilibus, tum non tantum ſubtilis ſpirirus acidus inde ex- 

torquetur, ſed & totum mixtum convertitur in pellucidam & tranſpa- 

rentem, in igne quidem adhuc fuſibilem, in aqua vero amplius indiſ- 

ſolubilem terram, nempe vitrum, vel etiam cum aliis additamentis in 
rcellanam. : 

In genere ſalia alcalia fixa non facile ſeſe zuniunt, vel hæc ſalia non 
facile quicquam diſſolvunt, 1 non vel inflammabilitatem vel aci- 
ditatem quandam continet, & unum ſemper lubentius & intimius 
quam alterum. 1. Sic ſalia alcalia fixa facile quidem diſſolvunt ſul- 
phur commune, quippe in quo inflammabile & acidum unita occur- 
runt, verum facile quoque ab eo rurſus ſeparantur & liberantur. 2. 
Facile quoque diſſolvunt & ſeſe uniunt cum axungiis, pinguedinibus 
&oleis expreſſis, & communicant pinguibus hiſce materiis diſpoſitionem 
ſeſe cum ipſis prompte in aqua ſolvendi, & cum aqua ſeſe uniendi, cum 
alias iſtæ abſque alcali fixo unionem cum aqua omni modo fugiant & 
detrectent. 3. Salia fixa ſolvunt & uniunt ſe quoque tandem cum oleis 
deſtillatis eſſentialibus, quamvis paulo difficilius. Et eadem cum dif. 
ferentia horum jam memoratorum duorum generum oleorum, eorum- 
que faciliori vel difficiliori combinatione cum alcali, ſeparatio quoque 
eorundem ſuccedit, dum ſalia hæc fixa a pinguedinibus, axungiis & oleis 
expreſſis perquam facile, & ab oleis æthereis vel eſſentialibus contra per- 
quam difficulter vel plane non ſeparari queunt, præcipue ſi ſemel intime 
cum iis unita & utraque in perfectum ſaponem redacta fuere. 4. Se- 
paratio ex vitris quidem tarde aliquatenus ſuccedit, poſſibilis tamen 
eſt factu, quamvis in uno citius quam in alio (præ reliquis in vitro 
filicum omnium facillime) dummodo denuo cum alcali ſecundum ar- 
tem miſceantur & debito modo tractentur. 5. Cum falibus acidis hæc 
ſalium alcalino-fixorum unio & ſolutio fere omnium facillime & 

romptiſſime ſuccedit, & quidem triplici modo; (a) Vel miſcendo, 
hi utraque ſimpliciter abſque intermedio conjungantur; (b) Vel præ- 
cipitando, fi vel (a) ſal acidum, vel (g) fal alcalinum fixum antea 
cum alio quodam corpore commixta fuerint; (c) Vel etiam abſque 
ptæcipitatione, dum modo fa] acidum itidem antea cum alio quo- 
dam commixtum fuerit; ſed hoc in acido ſolutum per præcipitatio- 
nem exinde non ſeparatur. 1. Miſcendo peragitur hæc unio fi fal 
alkali fixum in aqua ſolutum, vel etiam quod per ſe in deliquium 
abnt, cum ſpiritu vel liquore quodam acido confundatur, prout in 
elaboratione diverſorum ſupra adductorum falium mediorum videre 
licet, e. g. in præparatione terra foliatæ tartari, tartari tartari- 
ſati, nitri regenerati, tartari vitriolati ex ſpiritu vitrioli & oleo 
tartari per deliquium, &c. 2. Præcipitando abſolvitur hæc unio 
(a); ſi fal acidum antea cum quodam (A) metallico, vel etiam 
(B) animali combinatum & ſolutum fuit, id quod multiplici ra- 
tione, vel per accidens vel de induſtria, fieri poteſt, & in chymia 
pharmaceutica ſæpius occurrit. (A) e.g. in præparatione auri fulmi- 
nantis, in qua fi ſal alcali ſolutum in aquam regiam auro ſoluto 


imprægnatam 


Cnar. VII. Of fixed allali ſalts. 


imprægnatam infundatur, unio ſalis alcalici cum utriſque acidis 
(ſcilicer nitri & ſalis) cum proſtratione auri contingit. Porro apparet 
hoc in præparatione mercurii præcipitati albi, in elaboratione tartari 
vitriolati Tachenii, & aliis metallicis præcipitationibus permultis. (B) 
circa animales ſolutiones videre licet ejuſmodi unionem ſalis alcalici 
cum acido itidem præcipitando factam, e. g. in præparatione magi- 
ſterii cornu cervi, aliarumque partium animalium. (g) Alia ex parte 
peragitur hac unio modo præcipitationis, e. g. in præparatione ſul- 
phuris antimonii fic dicti aurati, in qua fal alcali primum ſolutis ſul- 
phureis partibus imprægnatum deprehenditur, quod tum cum affuſo 
ſale acido ſeſe unit, ſolutum vero antea ſulphur precipicando! deſerit; 
diſpaleſcit hoc porro fi commune ſmegma in aqua ſolutum cum acido 
ptæcipitatur, & hoc fit ubique ubi crafſe pinguia, reſinoſa vel ſul- 
phurea cum ſale alcalino fixo antea wluta & combinata fuere, poſtea 
vero cum acido præcipitantur. 3. Tertia methodus unionis quæ 
abſque præcipitatione nec tamen ſimpliciter miſcendo abſolvitur, dum 
adhuc intermedium quoddam ſimul adeſt, duplici modo fieri poteſt; 
a. Vel ſi fal acidum antea cum ſale volatili urinoſo combinatum, & 
in ſal ammoniacale redactum fuit, ubi, ſi huic ſali volatili medio ſal 
alkali fixum adjungatur, ſal acidum, præcipue fi lenis tantummodo 
calor applicetur, repente novo huic advenienti alcali fixo ſeſe aſſociat, 
& deſerit ſal alcali volatile quod antea continebat, quod tum dicto 
leni calore tanquam deſertum & in ſe perquam volatile corpus facile 
expelli poteſt; 8. Vel ſiſtitur etiam hic unionis modus, fi ſal alcali 
antea cum debiliori acido ipſo combinatum fuerit, fortius acidum af- 
fundatur, & hoc novum mixtum in retorto vaſe igni exponatur: tum 
enim debilius acidum cogitur abſolute fortiori cedere, & deſtillando 
ſeparatur: quod in deſtillatione ſpiritus nitri & ſalis fumantis alio- 
rumque luculenter e Quanquam autem hæc ſalis alcali fixi cum 
omnibus ſalibus acidis combinatio perquam amice quaſi peragitur, inde 
tamen non exiſtimandum ac fi cum omnibus æqualiter contingat, vel 
cum uno eodem modo ac cum altero æquali firmitudine ſeſe uniat. Mini- 
me; ſed & hac in re ingens occurrit differentia, dum in uno vel altero 
ptæferentia (ut barbare loquar) ſeu propinquior affinitas, vel prout cuili- 
bet denominare placet, inter ſal alkali fixum & hoc vel illud ſal 
acidum obſervatur. Et cum hec affinitatis ſcala in chymia non 
parvi emolumenti, ejuſque notitia chymico practico perquam neceſ- 
ſaria fit, proinde de ea, iis præcipue quibus iſta adhuc forte ignota 
eſt, quædam in medium proferre ay nr non poſſum, præprimis 
cum ex combinatione ſalis alcalino-fixi cum ſalibus acidis, & ex ſcala 
iſta quam jam producturus ſum, major vis & fortitudo unius acidi 
præ altero omnium optime annotari & dijudicari poſſit, nempe in 
quantum ad combinationem cum alkali fixo ſeſe refert. 

Purum ergo ſal alcali fixum omnium optime & firmiſſime ſeſe 
combinat cum fortiſſimo præ omnibus acido primigenio, puro puto 
& fixiore acido vitriolico & a quod ſi hoc acidum adhuc 
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cum principio inflammabili, ut communi ſulphure, commixtum prodit, 


tum intima ejuſmodi unio cum alcali non celebratur, ſed ſuperficialis 


tantum ſolutio ſeu cohæſio emergit, & fit nudum hepar ſulphuris, 
ex quo alcali facillime, imo cum debiliſſimo acido 3 rurſus 
ſeparari poteſt. Bona ex parte firmius acidum hoc fulphuris ſali al- 
calino cohæret, ut ad minimum a debiliſſimo acido liberari non poſ- 
ſit, fi portionem tantum inflammabilis quocum conjunctum fuerat 

r deflagrationem amifitz quod clare ſatis patet ſi durante de- 

ratione ſutphuris ſal alcalinum fixum ea ratione applicatur ut vo- 
latilis ſpiritus ſulphuris ei intricetur & irretiatur ; interim tamen co- 
heſio hæc non eſt ſatis firma, dum volatilis hic ſpiritus per propriæ 
quoque indolis, purius tamen, ab inflammabili plane depuratum, & 
magis fixum & concentratum, acidum vitriolicum rurſus inde expelli, 
& a ſale alcalino fixo liberari poteſt ; ex alia ratione nulla quam quia 
bona ex parte adhuc de principio inflammabili participat, ex quo 
acidum iſtud adhuc volatile & ſubtile, per conſequens non ita purum 
& fixum exiſtit ac oleum vitrioli rectificatum; fi vero ejuſmodi ſpi- 
xicus ſulphuris volatilis tantum per aliquod tempus libero aëri expona- 
tur, tum tenerum hoc inflammabile plane diſſipatur & exhalat, re- 
ſtante e contra itidem puro, fixo, & cum alio ex vitriolo vel alu- 
mine deſtillato in omnibus probis æquali & in nulla re diverſo 
acido, quod tum cum ſale alcali fixo eadem ratione ac aliud purum, 
fixum, acidum vitriolicum ſeſe quam firmiſſime commaritabit. Poſt 
hoc acidum ſulphureum vel vitriolicum unit ſeſe noſtrum ſal alcali 
fixum lucentiſſime cum acido nitri, ſeu ſpiritu nitri. Et poſt hoc 
cum acido ſalis communis ſeu marini. Denique omnium debiliſſime 
cum acidis vegetabilium, ut acido aceti, tartari, ſpiritu lignorum, 
ſpiritu ſacchari, ſucco citri, vino Rhenano, &c.. 

Ex his igitur ſufficienter addiſci poteſt, qua ratione novæ ſemper 
combinationes ſalis alcalino fixi cum ſale acido perpetrari, & idem 
alcali aliquoties debiliori acido per fortius rurſus ſurripi poſſit, ubi 
autem in ſcala hac non deviandum eſt. Nam ſi ſal alcali . cum 
puro acido vitriolico combinatum foret, tum utique nullum acidum 
ex omnibus aliis potens eſſet hoc ſal alcali fixum ipſi rurſus eripere, quia 
nimirum hoc eſt fortiſſimum omnium, & omnia reliqua acida ſunt 
multo debiliora, utpote quæ ſingula contraria ex parte ab acido vi- 
triolico ſeparari poſſunt. D. Stahl quidem medium quoddam demon- 
ſtravit quo ſal alkali ex acido vitriolico rurſus liberari poſſit: verum 
hoc non fit mediante alio acido, ſed mediante additione principii in- 
flammabilis, paucis per artificioſam ſulphuris formationem, per con- 
{equens requiſito ad hoc labore in igne. Laudatus D. Stahl hune 
mihi anno 1718. cum Lutetiæ Pariſiorum adhuc degerem, ſingula- 
rem honorem exhibuit ut hujus liberationis cauſa novum plane pro- 
blema, ad iſtam ſulphuris geneſin plane non applicabile, in conſide- 
rationem & ſolutionem per literas mihi propontret; continetur autem 
ſequentibus verbis: qua ratione ſal alcali fixum ab acido vitriolico, 
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t utraque ſub figura cryſtallini tartari vitriolati apparent, in ſola 
cavitate manus & unico in momento liberari poſſit? D. Geoffroy ſenior 
cui problema hoc communicavit anno 1720, in hiſtoria academiæ 
ſcientiarum Gallicz illud imprimi curavit, & putativam hujus proble- 
matis ſolutionem annexit; ſed penitus aberravit dum deſideratam 
hanc ſalis alcalini ſeparationem de formatione ſulphuris diu jam 
cognita & publice nota explicat; hæc vero ſulphuris productio plane 
non in unico momento, multo minus in ſola cavitate manus, ſed in 
crucibulo igne candente fit. 
Circa combinationes præcipitatorias in quibus metalla ſoluta fuere 
adhuc obſervandum eſt, quod ſal alkali fixum, durante unione cum 
acido, cadenti ad fundum metallo alterationem quandam imprimat, 
quz non raro tantam mutationem involvit ut talia cum ipſo præci- 
pitata metalla perquam difficulter in priltinam malleabilem & fluxilem, 
ſeu fuſibilem metallicam formam reduci ſeſe patiantur; cujus rei 
ut aliquid tantummodo adducam) etiam ferrum quod ex commix- 
tione vitrioli martis cum fale alcalino-fixo, in præparatione tar- 
tari vitriolati Tachenii, ad fundum cadit ſufficiens teſtimonium 
perhibent. 
Solent etiam noſtra ſalia alkalina fixa præter memorata ſuperius 
corpora, per ſe adhuc diverſa corpora metallica ſolvere, quanquam 
pro hac intentione aliqualis cauſticitatis gradus requiratur. (a) Sol- 
vunt proinde calcem plumbi, vel etiam plumbum tenerè raſum. (b) 
Solvunt itidem ſubtilem raſuram cupri, vel etiam cuprum è vitriolo 
przcipitatum, quin & cuprum in viridi æris contentum. (c) Sic & 
ſtannum ſolvunt; (d) Ut & regulum antimonii, cum quo in calcem, 
imo etiam ultimatim, ſi fortiſſime igne torquentur, plane in ſuccinei 
coloris vitrum convertuntur. (e) Ferrum —— duplici ratione; 
1.) Vel dum cum nitro detonatur, & nitrum cauſticum ejus ope 
ptoducitur; (2. ) Vel etiam ſi puram ſolutionem ſalis alcali fixi ſolu- 
tionĩ martis cum ſpiritu nitri antea factæ infundas, prout hoc fuſius 
in diſſertatione quadam ſub D. Stahlio de hac materia evolvi poteſt. 
Quod fi vero fixum noſtrum ſal alcali antea ſulphure bene impræg- 
netur, tum omnia metalla, (quædam etiam ſemi-metalla) nimirum 
cuprum, ferrum, plumbum, regulus antimonii, imo etiam ſtannum 
& aurum cum ipſo diſſolvi poſſunt. Denique, ſalia alcalino-fixa ſa- 
libus alcalino- volatilibus ſiccam conſiſtentiam conciliant, quod cor- 
pora alcalino-terrea non faciunt. | 
Solvunt etiam hæc fixa ſalia tam ex ſpiritibus urinoſis quam ex 
ſpiritibus inflammabilibus quoque ſuperfluam & ſuperficie tenus tan- 
tum adhærentem oleoſam ſubſtantiam. 
as burning a white oak tree of two foot diameter, at Cam- 41,,,,...,. 
bridge in N. England, which was about one third rotten, zity if a/ca/i- 
the decayed part turned almoſt into a good white alkali, running in- 4 /a/t pro- 
to hard, white and clean lumps ; one of which was brought us at #4 ” er 
college to know what it was. We taſted it and found it to be ſalt 4, Zy Ar. 
= N . | and 
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Rohie. Con- and very ſtrong. We diſſolved it in clean water, and upon decanta- 


tion and evaporation without any filtration, it produced a very clean, 
white ſalt, exceeding in ſtrength and whiteneſs any to be bought at 
the ſhops. Now although alkalis may be extracted from common 


Ses. Ec. 1720. aſhes, yet what is peculiar in this is, 1. That the rotten wood itſelf 


melted while burning, and run down into hard lumps of falt; but 


none of that which was ſound did ſo; and what was moſt decayed 


yielded the greateſt quantity of ſalt. 2. Whereas all other alkalis made 
from wood by incineration are blackiſh at firſt, and a lixivium made 
of them, although often filtred, will yet be tinged with a brown 
colour, occaſioned from a kind of coal or aſhes ſo cloſely united to 
the alkali in burning as not eaſily to be ſeparated by filtration, tho 
often repeated; this alkali was very white, even before ſolution, and 
when diſſolved the lixivium was not in the leaſt tinged, but clear like 
pure water, only a very ſmall quantity of aſhes ſubſided to the bot. 
rom of the veſſel in which the ſolution was made. The lixivium 
thence decanted needed no filtration, but when boiled up to drine(; 
the ſalt remained fine and white. 3. As the heat of the fire grey 
more intenſe the wood did, as it were, melt and clodder together 
in great lumps, viſibly bubbling and boiling with an hiſſing noiſe, 
like the frying of fat in a pan. 4. Whereas the weight of the alkali 
ſalt produced from other wood in the common way of incineration 
is very inconſiderable, in proportion to the weight of the wood pro- 
ducing it; this ſalt nearly equalled in weight the wood from whence 
it was taken. 5. Whereas the aſhes of other wood are never fo re- 
plete with ſalt as that it can be ſeen, or in the leaſt cauſe the aſhes 
to lump or clodder together ; the whole of this would gather into 
hard and ſolid white lumps as eaſily to be diſtinguiſhed from aſhes 
(cho' white) as the pureſt ſalt of tartar made with nitre. 6. Although 
from other rotten wood much leſs of an alkali can be produced than 
from ſound wood, here it is quite contrary; the decayed part of 
this _ yielding very largely, but the ſound part no more than other 
wood. 

This tree was probably ſtruck with lightning many years ago, it 
being torn from the top of its trunk to the bottom on that ſide which 
is now decayed and which yielded the aforeſaid ſalt, having a channel 
about five inches wide at firſt, as we judge, which length of time 
had cloſed 3 and under this bark the wood was black, cauſed we ſup- 
pole by the lightning. From theſe things we conjecture that the 
wood having been by this means long expofed to the air and water 
was thereby rotted ; and that the lightning had ſo altered and dif- 
poſed its parts and pores (their figure and texture appearing much 
different from other rotten * to attract and retain the nitrous 
ſalt of the air, which through ſo long 4 ſpace of time could not but 
be in great abundance. Juſt as ſalt of tartar, or other alkalis expoſed 
$0 the air for ſome conſiderable ſpace of time, will be wholly reduced 
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to a nitrous ſalt, as Glauber ſays, and its quantity alſo increaſed very | 
conſiderably. If it ſhould be objected, that the nitre being volatile would 
fly away in burning; we anſwer, that although nitre can't be fixed 
and reduced to an alkali ſalt by calcining it per ſe; yet it may by the 
addition of powder of charcoal. And we ſuppoſe the wood in which 
this nitrous ſalt was lodged ſo altered by lightning as to ſerve inſtead 
of coal in the burning of it. 
.. Hat the ſalt of late years diſtinguiſhed by the title of ſal O#/ervarions 
catharticum is made from what at the ſalt-works they 2d experi- 
call bittern is pretty commonly known ; but the particular manner 1 be 
how this bittern is produced, and from it theſe ſalts, has not yer, cum 3 
that I know, been communicated to the world in ſuch a manner as commonly cal. 
to be intelligible. And the opprobrium unjuſtly caſt upon the ſalt, /*d the Epſom 
of its being a counterfeit Epſom ſalt, or common ſalt diſſolved and 7B By Mr. 
recryſtallized, has very much ſunk its eſteem among the learned in 3. ;... . 


© 377. $.348. 
hyſic. By M. Bolduc's account, in the hiſtory of the royal academy = any 


of Paris for 1718, I find he did not ſucceed in the experiments he 


tryed to diſcover what this ſalt was made from, juſtly grounding his opi- 
nion of its not being all made from the Epſom waters, or other ſprings 
that afford bitter purging waters, on the large quantities conſumed and 
its low price. After all his curious endeavours it ſtill remained a ſecret, 
till he received the following imperfect account from hence by Dr. 
Mendez. It comes, ſays he, from Lemington and Portſea, both 
in Hampſhire, where from heaps of foſſile ſalt there runs a ſaltiſh, 
bitter, ſharp, and pungent liquor, One would judge by its brackiſhneſs 
and bitterneſs that it contained two kinds of ſalts, the one a ſea ſalt, 
the other a bitter ſalt. To ſeparate theſe they cauſe this liquor to 
run thrdugh hollow drains on the ground, where it condenſes into 
ale; this they put into a large veſſel with a great quantity of com- 
mon water, and having boiled it till it is diſſolved, they let it ſettle 
for ſeveral days. The water impregnated with the ſea ſalt, which is 
the heavieſt, ſinks to the bottom of the veſſel together with the earthy 
parts; and the water impregnated with the bitter ſalt, which is the 
lighteſt, ſwims at top. They take off this upper liquor as long as 
it retains its bitter taſte without any pungency; afterwards they boil 
it in one or two waters, then evaporate it, and it yields white and 
tranſparent cryſtals which are the counterfeit Epſom ſalts. What ex- 
periments M. Bolduc made with the bittern ſent him by that gentle- 
man I do not remember to have read in any of the ſucceeding me- 
moirs. Dr. Seipp, in his deſcription of the Pyrmont waters, p. 127, 
fays that the common Engliſh purging ſalt, which is fold in great 
quantities in Germany under the name of Epſom falt, is not prepared 
from the Epſom waters, but is made in London from common ſea 
alt and oil of vitriol. In the ſame page he ſays that the ſalt obtained 
ſrom the Pyrmont waters will part with its own acid ſpirit upon pour- 

ing 
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ing on the ol. vitriol. which the ſal mirabile and the Engliſh Purging 
ſalt will not. By this means he diſtinguiſhes the firſt ſalt from the 
two laſt, Dr, Quincey, in his prælectiones pharmaceuticæ, publiſheq 
fince his death, ſays there hath lately been contrived a falt from the 
mineral purging waters, made by evaporation, filtration and cryſtal. 
lization. It was firſt entitled {al mirabile, or ſal catharticum ama, 
rum; but it is now ſo ſcandalouſly counterfeited that it is little elſe 


- than common ſalt diſſolved and recryſtallized, 


Before I enter into the account how this ſalt is made, it may not be 
amiſs to ſay ſomething of the genuine ſalt made from the bitter purging 
waters, which the learned Dr, Grew firſt attempted at Epſom. Some 
years after ſeveral other bitter purging ſprings were found in differen: 
counties, and ſalts in ſmall quantities were boiled up from them, bur 
from no place, nor all the places put together, in ſuch large quanti- 
ties as from the ſprings on one ſide of Shooters-Hill in Kent about 
the year 1700, which were then in the poſſeſſion of thoſe two inge- 
nious chymiſts, Mr. G. and Mr. F. Moult; and where they made 
ſuch a large apparatus for evaporating the water that they have ſome. 
times boiled down 200 barrels in a week, from which, in a dry ſeaſon 
and when the land waters did not get into their drains, they have ob- 
trained 224 pounds of ſalt, After theſe works had gone on for ſome 
time Dr. Hoy found out a more expeditious way of making a purg- 
ing ſalt ſo nearly reſembling the former in all its properties, that it 
ſoon paſſed on the world for it, and continued ſo to do. The great 
conſumption of theſe ſalts (which then went only by the name of 
Epſom ſalts) as well at home as abroad, engaged ſome of our phyſi- 
cians (many years before M. Bolduc took notice of it) to ſuſpect that 
even what was made at Shooters-Hill was ſpurious, and rectived an 
addition of ſomething to encreaſe the quantity. But theſe ſuſpicions, 
I dare poſitively affirm, were entirely groundleſs as to the ſalts made 
there, and I readily believe the {ame of any other place where the ſpring 
waters were boiled down for ſalt. But conſidering that there were 
greater quantities of this ſalt conſumed than all the places where the 
waters were boiled could produce, which was the real fact at that 
time of day, there was ſufficient room to ſuſpect that ſome of them 
were not genuine, as appeared to be true ſome time after. For the 
ſecret, which was then in a few hands, of making theſe ſalts cheap 
gave thoſe who had it an opportunity of under-ſelling thoſe who 
made it from the waters, and in a year or tworendered them incapable 
of making it to any advantage, So that the work on Shooters-Hill 
was thrown up, and I believe there has not been 100 pound of falt 
made from the waters ſince that time in any part of the kingdom. 
Before this work at Shooters-Hill was broke up ſome pains was taken 


to diſcover the ſecret of thoſe who ſold the ſalt ſo cheap; and upon 
examining the ſeveral ſalts that were ſold about town, thoſe diſpoſec 
of by Mr. G. and Mr. F. Moult were certainly genuine, and were 


therefore 


— 


— 
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therefore a proper ſtandard to judge of the teſt. But from all the 
experiments then made there could no material difference be found 
between the ſalt made from the waters, and that made by them who 
were in the ſecret. There was indeed a ſalt ſold by ſome, which in 


the courſe of thoſe trials was found to be a ſal mirabile made from 


the ol. vitrioli and common ſalt, but ſhot into ſuch ſmall cryſtals as 

not at firſt ſight to be diſtinguiſned from the other. It was not long 

before the ſecret was diſcovered, and the experiment was tried at the 

Lady Carrington's ſalt- works near Portſmouth ; where it was found 

the ſame thing could be done as at another work not far from it in 

which Dr. Hoy had been concerned. It was ſome years after this before 

the ſalt-makers at Lemington attempted to make it, or indeed knew 

the method; thoꝰ they are now the greateſt traders in it, and have ſent 
ſeveral tons in a year to London, beſides what has been directly ex- 
ported from thence. I remember it to have been the opinion of the 
5 of the falterns near Portſmouth, that this purging ſalt 
could not be made at any other ſalt · works except theirs, and that the 
bitter taſte in the ſalt was communicated from the earth to the ſea 
water whilſt it ſtood expoſed in their ſun pans. But time has proved 
this opinion falſez for befides what has been ſaid of its being made at 
Lemingron, it was about 4 or 5j years ago begun and ſtill continues to 
be made near Newcaftle, and doubtleſs may be made at any other 
ſalt· works where the common ſalt is made from ſea water by evapora- 
tion. There is ſome difference in making the common ſalt in Hamp- 
ſhire and aboutNewcaſtle : at the firſt of theſe places in the beginning 
of the ſummer at ſpring tides, or at new and full moon, the fea water 
is let into their feeding ponds, which are their reſervoirs for the ſum- 
mer's working, and from thence is conveyed into ſmall ſquare pans, 
and again after ſome time from theſe it is conveyed into larger pans 
or beds, which they call brine or ſun pans; all which are made of 
ſea-mud-and earth. In theſe laſt: pans or beds it lies expoſed to the 
ſun and wind, in order to exhale the weakeſt waters; and it is in 
theſe beds, if the weather prove very favourable, that they can make 
as good bay-faltas any we have from France, and at ſuch a time they 
never bring their brine to the boilers But if the weather is not hot 
enough for that purpoſe, their brine continues expoſed till ir. becomes 
of ſuch a ſtrength as to ſupport their eggs, made of glaſs or wax, 
to a certain height above the furface of the brine, which from thence 
is conveyed into large ſtore-ciſterns, and then into iron pans, where 
it is boiled down (after having been frequently ſcummed) to a ſea 
ſalt. Tis obſervable that whiltt che brine is boiling chere precipitates 
a hard cruſty matter, which is partly taken out by veſſels placed in 
proper parts of the pan for that purpoſe, and partly fixes on the bot- 
tom of the iron pan ſo hard as to be afterwards dug off; and this the 


3153 


workmen call ſcratch, and is what Dr. Collins in a tranſaction + con- I Vid. Vol. II. 
cerning the ſea water boiled at Shields, calls a ſtone powder. When C. ILS XLVII 
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the operation for the ſea ſalt is finiſhed it is taken out hot and 


Continued by 
the ſame. 
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into wooden troughs with holes at the bottom, through which — 
the ſuperfluous liquor: under theſe troughs are ſet other veſſels (with 
ſticks fixed in them in a perpendicular poſture) to receive what run 
through. In thefe veſſels the liquor is ſuffered to continue ſome 
time, and according to the quantity of ſea falr ſtill left in it will 
cryſtallize to the ſticks ſomething like ſugar-candy bur in much larger 
ſhoots 3 and this they call cat-falt or ſalt- cats, and it holds fome ſhare 
of the bitter ſalt, When this ſalt is broke fmall, or rather powdered, 
it is ſo white that ſome gentlemen chuſe it for their tables; but the 
greateſt conſumption of it is among the cake foap-boilers. The li- 
quor that will not ſhoot to theſe ſticks, is what at theſe works they call 
the bittern, of which is made the fal catharticum. | | 
IX. 2. TEAR Newcaſtle their method is to receive the fea water 
into their reſervoirs at high water, at any time of the 
moon, if there be no freſh in the river occaſioned by rain in the higher 
country; and from theſe reſervoirs, without expoſing it in beds as at 
Lemington, they pump it into their boiling pans, where evapora- 
ting it almoſt to a pellicle they fill it up again eight or nine times, 
and then waſte it with a gentle heat for the common or ſea ſalt. 
The liquor that runs from this ſalt, when taken out and put into 
proper veſſels, is what they call the bittern; which if it ſtands ſome 
time in thoſe veſſels a ſalt will ſhoot and cryſtallize to the ſides, in 
taſte pretty much like ſea ſalt, but with a degree of bitterneſs, and 
ſeems to anſwer to the cat - ſalt of the Lemington works, and v 
probably would ſhoot after the ſame manner it they ufed the fame 
Sppnmingt eee tf, fans 31) obo 01 
could not but mention this general and looſe account of making 
the common ſalt, as neceſſary to introduce the liquor called bittern; 
which, before Dr. Hoy found out an uſe for it, was always flung a- 
way; being ſo different in its properties from the brine from which 
the ſea ſalt is produced that it would not boil up into a ſea ſalt again, 
and required the niceſt ſłill and attendance of the operator to deter- 
mine the time when to take out the ſea ſalt from the pans before the 
bittern incorporated with it, which would otherwiſe ſpoil the whole 


making. The bittern at Lemington, as obſerved before, not ſhoot- 


ing to the ſticks is carried by channels into pits made tight with clay, 
where it ſtands for fome months and there will ſhoot again: what 
liquor remains is boiled down till it is obſerved to be in a diſpoſition 
to cryſtallize, and then is conveyed into wooden coolers lined with 
lead: the liquor which will not ſhoot there is boiled down after the 
ſame manner in order for another cryſtallization. By this time the 
or ſeems to have altered its property, and becomes of a very 
ent biting taſte, and if boiled down will no longer ſhoot into 
als as before, but precipitates during the boiling a ſmall grained 
es and if you ſhould continue to boil down che liquor 1 

rom 
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from this ſalt, each quantity of ſalt thus produced will ſtill be more 


pungent than the former, If you boil down the whole quantity of 
this liquor, it will produce a falt which expoſed to the air runs per 
deliquium. But as this ſalt is not the buſineſs of our preſent enquiry 
it may probably be the ſubje& of another paper. At preſent I can 
give no other name to it, than a third ſalt produced from the ſea 
water, differing in ſome reſpects as much from the other two as they 


differ from one another. The liquor that produces this falt is always 


flung away where-ever the ſa] catharticum is made. 
To return to the ſeveral cryſtallizations mentioned to be ſhot from 
the bittern; they will be different as to their figures, and hold ſome 


ſhare of the third ſalt but now taken notice of, which makes them 


apt to give and diſſolve; nor is their taſte come yet to that ſimple 
bitter of the pure ſalt. They are therefore either ſeparately or all to- 
gether to be ' flung into a copper, with as much common water as is 
ſufficient to diſſolve them and allow of a gentle evaporation, till they 
are again ready to be poured into the coolers in order for cryſtalli- 
zation, This generally proves to be the pure ſal catharticum, throughly 
freed (as far as the experiments I have tried can diſcover) from either 
a ſea ſalt or the third ſalt. The liquor decanted from this ſhooting 
may be boiled down again in order for a fecond ſhooting, and after 
that a third; but as the liquors from theſe ſhootings are boiled away 
more or leſs, ſo you will ſooner or later meet again with the pungent 
liquor which contains the third ſalt, as you did in the former ſhoot- 
ings from the bittern, from which the pure ſal catharticum' muſt as 


carefully be freed as from the common ſalt. Of this the ol. vitriol. 
is the ſureſt teſt, for it will certainly ferment with this ſalt if the ſea * 


falt has not been well ſeparated from it, or if it ſtill holds ſome of 


the third ſalt; and when any of the cryſtallizations will not ſtand this 


tryal, they ought to be diſſolved and ſhot again, as before, by which 
means the pure ſalt is to be obtained. I do not mention this expe- 
riment as uſed at the ſalt-works, but what I have found to be true 
in fact. It will alſo ſerve to diſtinguiſh a ſal mirabile made at 
theſe works from that made with ol. vitrioli and common ſalt. The 
account they give of it is this. They take any 83 of coarſe 
grained cryſtals boiled from the bittern, which when diſſolved and 
eraporated, more than they would otherwiſe do for making the ſal 
catharticum, they throw into a wooden bowl with ſome oil of 
vitriol, where it ſtands for ten days and ſhoots into large cryſtals, 
tranſparent, and like the ſal mirabile : but as the ſalt is not by this 
method ſufficiently ſatiated with the ol. vitriol. (if they uſe any) ſo it 
is eaſily diſcovered by the ol. vitriol. which will readily ferment 


with it; whereas it has no effect on the other ſal mirabile made 


23 above, 
By the aſſiſtance of my ingenious friend, Robert Cay Eſq; at New- 
caſtle, I have received the — ings of ſalts from their bictern, 
| S 1 2 as 
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as alſo ſome of the bittern itſelf ; from each of which 1 have obtained 
a pure ſal catharticum, and alſo. the third ſalt, as mentioned from 
the Lemington bittern. The method I took is agtteable to that l 
have already mentioned, and many years ago tried at the ſalt-works 
near Portſmouth. I am informed by Mr, Cay that they ſometimes 
boil their bittern without letting it ſtand any time to ſhoot of itſelf. 
The difference is not very material. 1 

If this account be intelligible, what the ſal catharticum is will no longer 
beamyſtery. And the next thing worth enquiring into will be, whether 
this ſak deſerves the reflections that have diſcouraged che preſcription of 
it? and why it may not pals for a ſalt as excellent in its kind, and be of 
the ſame nature and have the ſame properties as that produced from the 
Epſom or any other bitter purging ſprings? To prove it to be ſo I ſhall 
give a very ſnort abſtract of what Dr. Grew ſays of his ſalt, and then ob- 
ſerve how nearly the two accountsagree, The Doctor fays that a gallon 
of any of the bitter purging waters evaporated yields a cremor at 
top, as. alſo a ſediment, both together weighing 6, 8, or about ro 
drams; and that the leſſer part of the ſediment is in fubſtance the 
ſame with che cremor; the reſt is all ſalt, but confiſts of two ſorts, 
one a muriatic ſalt, the other peculiar to theſe waters. In the Epſom 
water the muriatic falt is about a 20th part of the ſaline mixture; in 
the Dulwich, it, is in a greater proportion, as allo in ſeveral others; 
it is both in its acrimoniqus taſte and figure of its cryſtals not unlike 
common ſalt. The other ſalt is that which he ſays is . to the 
purging waters, and is made by evaporation and cryſtallization. In 
this preparation firſt the earthy. or plaiſtery part is to be ſeparated, 
next the muriatic ſalt, and laſtly a brown and dark liquor from the 
proper falt of the waters. And + having ſhewn the difference of 
figure betwixt the cryſtals of this ſalt and thoſe of alum he goes 
on, neither is there any better ground to account the purging ſalt a 
ſpecies of common ſalt, from which being perfectly freed it differs 
as much in taſte as from alum. And, it will appear that the bitter 
purging ſalt, although it hath ſome qualities in common with other 
ſalts, yet is ſpecifically different from them all. Thus far Dr. Grew, 

Now I cannot ſee any thing in this account but what will, conſide- 
ratis conſiderandis, very well agree with the purging ſalt from the 


ſea water. For firſt, there is an earthy or plaiſtery part contained 
in theſe waters, and this muſt be ſeparated. The very ſame is in the 
ſea water, and is precipitated in the boiling them down, as has been 
obſerved, and by the operators is called ſcratch. Next there is a 
muriatic ſalt allowed to be in theſe waters; in ſome more, in ſome 
leſs, and this is likewiſe to be ſeparated : the very ſame is done from 
the ſea water, though in a vaſtly larger proportion. And, laſtly, there 
is a black and dark liquor to be ſeparated ; though this is but a dark 


+ De nat. ſal. cathart. amar. cap. . + Lhid, cap. 4. 
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way which the Doctor makes uſe of to expreſs himſelf it cannot be 
better explained than by what has been found to be fact in boiling 
down the waters at Shooters- Hill : viz. that after ſeveral ſhootings of 
ſalts by . the boilings of the waters, there would at laſt re- 
main a liquor of a deep brown colour which would no longer yield 
a cryſtallized ſalt; but if boiled up dry would afford a ſalt of the 
ſame kind with the third ſalt already mentioned: and this explaining 
Dr. Grew's black and dark liquor helps at the ſame time to prove, 
in this article too, that the ſea water affords the ſame kind of third 
alt. I have tried ſeveral of the Doctor's experiments by which he 


diſtinguifhes his ſalt from other ſalts. Such as not affecting the co- 


lour of ſyrup of violets; curdling of milk when boiled ; the figure 
of its cryſtals ; its eaſy diſfolution in the ſame quantity of water 
its coagulating with the ol. tartar. per del; its calcination, and the 
bitterneſs of its taſte, as well before as after calcination, &c. and 
find this ſalt thus ſeparated from the ſea water anſwer to all the trials. 
Some few experiments that the Doctor has not taken notice of I ſhall 
here ſubjoin, and then leave the whole to the opinion of better judges; 
whether there be any ſpecifical difference between theſe two ſalts ? 

In order to have a ſtandard for theſe experiments, I got Mr. Hyet 
apothecary at Epſom (whoſe fidelity I could depend on) to boil me 
down ſome of their waters, which he did from the well in the town, 
and ſent me a ſufficient quantity of the ſalts to anſwer my purpoſe. I 

ocured likewife ſome of the firſt ſalts from the Lemington bittern : 
theſe do not hold ſo much of what I diſtinguiſh by the name of the 
third ſalt as I find the Newcaftle ſalts do. This Lemington ſalt for 
diſt inction, I call the firſt Lemington ſalt. Part of this I diffolved 
and ſhot into pure ſal catharticum, being freed as well from the 
ſea ſalt as the third ſalt; and this I call the ſecond Lemington ſalt. I 
procured likewiſe from Newcaſtle the firſt falts ſhot from their bit- 
tern, which. I call the firſt Newcaftle ſalt. Part of theſe I likewiſe 
diſſolved and ſhot, and obtained a pure fal catharticum, and this I 


call the ſecond Newcaſtle ſalt. J am obliged to make uſe of the fal 
mirabile made from the ol. vitriol. and common falt, that having 


been taken for the fal catharticum; as alſo of common falr, that 
having been repreſented as the principal ſubſtance of the ſal cathar- 


ticum. I took half an ounce of each of theſe ſalts, and diffolved 


them in about two ounces of water to each half ounce of ſalt. A 
{mall quantity of each diflolution I poured into as many glaſſes, and 
dropt into them all ſome butyr. antimonii, The precipitation that 
followed ſeemed to be alike in them all; and upon dropping a little 
ol. vitriol. into each, what was precipitated being more powerfull 

attracted by the oil, the ſeveral liquors became clear. Theſe are the 


two only experiments in which I found the conſequences fo much alike 
in them all. | 


In 
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In the following experiments the. ſal mirabile is ſufficiently diſtin. 
guiſhed from all the reſt. Slices of gall cut into theſe ſeveral ſoluti. 
ons have no manner of effect upon any, except that of the ſal mira. 
bile, which is ſoon tinged of the colour of ſack, or rather deeper, 
Sp. ſal. arm. c. tart, dropt into the ſeveral ſolutions turns them all 
milky, except that of the ſal mirabile, which keeps its tranſparency, 
The ſp. ſalis armon. c. calce. the ol. tart. P deliq. the tinctura coc. 
Cine). in ſp. vin. fact. do every one, uſed after the ſame manner, ſuff. 
ciently diſtinguiſh the ſal mirabile from all the reſt. 

In the following experiments the Epſom ſalt, the ſecond Lemington 
ſalt, and ſecond Newcaſtle ſalt, agree together, and differ from the 
common ſalt, the firſt Lemington ſalt, and firſt Newcaſtle ſalt. Into 
the ſeveral ſolutions I dropt a ſolution of ſilver in aq. fortis, from 
which followed theſe conſequences. The ſolution of the Epſom alt, 
ſecond Lemington ſalt and ſecond Newcaſtle ſalt became equally 
milky before the precipitation. The ſolution of the ſea ſalt and firſt 
Newcaſtle falr let the precipitation paſs without receiving any milky 
tinge. The firſt Lemington ſalt, as holding leſs of the third air 
than the firſt Newcaſtle ſalt did, took a little milky tinge. The pre- 
cipitation fell nimbly thorough the ſolution of the ſal mirabile leaving 
it milky. In the condition theſe were in I poured ſome ol. tartar, 

r deliq. to each of them, whereupon after ſome time a blueiſh 

cum aroſe on the ſurfaces of the Epſom ſalt, ſecond Lemington ſalt, 
and ſecond Newcaſtle ſalt: there likewiſe appeared a little on the fir(t 
Lemington ſalt, but none on the reſt. A ſolution of corroſive ſub. 
limate was made in water, ten drops of which mixed with the ſeveral 
ſolutions produced little or no alteration 3 but upon dropping in the 
ol. tart, per deliq. the following appearances were produced : in the 
ſolution of the . — ſalt, ſecond Lemington ſalt and ſecond New- 
caſtle ſalt the precipitations were red; in the ſolution of the common 
ſalt and firſt Newcaſtle ſalt the precipitations were white; in the ſo- 
lution of the firſt Lemington ſalt the particles precipitated ap- 
proached pretty near the colour of the three firſt. I took ſome of 
theſe ſeveral ſalts in ſubſtance and to each of them poured a little ol. 
vitriol. which is one of the experiments Dr. Grew tried upon his 
ſalt, and which he ſays cauſes a moderate ebullition, whereby it 
appears to partake of an alkaline principle: but without look ing for 
this alkaline principle from its fermenting with an acid (terms Juſtly 
exploded by the learned Dr. Freind in his Prælectiones Chymicæ) 1 
am inclined to believe that the ſalt on. which he tried the experiment 
had not, according to his own directions, been thoroughly ſeparated 
from his muriatic ſalt. For this oil poured on the Epſom {lt ſecond 
Lemington ſalt and ſecond Newcaſtle ſalt produced no ſenſible fer- 
mentation. On the ſea ſalt it acts with violence, forcing off its acid 
ſpirit with an inſufferable gas. The ſame effect in proportion it had 
on the firſt Lemington ſalt and firſt Newcaſtle ſalt; none at all on 


the 


Car. VII. The quantity of reſin in the cortex eleutberiæ. 319 


the ſal mirabile, as being a ſea ſalt already ſatiated with the oil. 
What I have all along called the third ſalt, anſwers in moſt of theſe 
experiments to the ſea ſalt, and yet has ſome properties exceedingly 
different from it: to thoſe I have mentioned theſe may be added ; 
ic will not decrepitate like ſea ſalt; it readily melts when put in a 
crucible in the fire; when calcined till red-hot it affords a calx 
equal to if not ſtronger than a limeſtone, and ferments violently as 
well with water as with ol. vitriol, This calx expoſed to a moiſt air 
will partly run per deliq. but not ſo ſoon as before calcination. All 
theſe properties differ in every reſpect from thoſe of the common falt, 
and leave me ſtill in doubt what to call it, as alſo how far experiments 
of this kind may be deemed concluſive. 
X. D Douglas having lately given an account (from the hiſtory Of the pas- 
of the royal academy at Paris) of the cortex eleutheriz ; % /e in 
and among other things having ſaid that M. Boulduc had from one w_ =_ 
ounce of the bark, by means of ſpirit of wine, got 5 drachms of ,, ſame. FOE 
reſinous extract, there remaining 3 drachms of fæces; and that gen- . 371. p. 81. 
tleman's account of ſome of the properties of this bark being founded hr. Sc. 17 
on the quantity of reſin ſuppoſed to be contained in it: I propoſed to 
Dr. Douglas and ſome other gentlemen of the ſociety (who agreed 
with me in believing that ſcarce any part of any plant would yield 
that quantity of reſinous extract) to try the experiment. 
| took two ounces of picked bark and digeſted it in rectiſied ſpirit 
of wine, which was often decanted and freſh ſpirit put on until the 
bark would yield no more tincture. The impregnated ſpirit being 
evaporated by a very gentle heat there were left two drachms of 
reſinous extract; the remains of the bark dried weighed one ounce 
two drachms and a half; the loſs this way is three drachms and an 
half, I boiled theſe remains in ſeveral waters until they would no 
longer tinge the water, which being evaporated yielded one drachm 
and an half of extract; the remains of this dried weighed one ounce 
and half a drachm ; the loſs by this method is half adrachm. I took 
two ounces more of picked bark and boiled it in ſeveral waters till 
the bark gave no more colour; and then evaporating the water had 
wo drachms of extract. The remains being dried weighed one 
ounce ſix drachms; here the loſs was not any thing, except ſo much. 
as might anſwer to the quantity of the menſtruum left in the extract, 
which allowance muſt likewiſe be made in the other extracts. I di- 
geſted the remains in rectified ſpirits of wine until they no longer 
Z tinged the ſpirit, and by a very gentle evaporation I found remaining 
one drachm of reſinous extract. What was left, when dried, weighed 
one ounce two. drachms and an half ; in this the loſs was two.drachms. 
and an half, 
The difference in the quantity of extract obtained by theſe two. 
| different methods is but half a drachm, and the medium between 
| tem, upon putting together the ſeveral extracts made with ſpirit of 
| ; Wine: 
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wine and water, is in the whole but three drachms and à quarter. 
But the extract made with ſpirit of wine alone is no more than tw 
drachms from two ounces of the cortex, inſtead of ten drachms which 
it ought to have yielded according to M. Boulduc. 

A new ſort of XI. HE apple that produces the moloſſes is a ſummer-ſweeting, 


moloſſes made ' of a middling ſize, pleaſant to the taſte, and full of juice, 
L Buden 2% fo that ſeven buſhels will make a barrel of cyder. The manner of 


1.374. 5. 23 1. Making it is thus: they grind and preſs the apples, and boil the juice 
Noo c. 1722. in a copper till three quarters of it is waſted, which requires about 
ſix hours gentle boiling; and by that time it comes to be of the 
ſweetneſs and conſiſtency of moloſſes. Some ſcum the cyder as it 
boils, others do not, and yet there ſeems to be no great difference in 
the goodneſs of the moloſſes, which anſwers all the ends of that made 
of the ſweet cane imported from beyond fea. Ir ſerves not ouly for 
food and brewing, but is of great uſe alſo in preſerving cyder; 
two | quarts of it put into a barrel of racked cyder will both 
preſerv2 it and give it a very agreeable colour. The apple mo- 
Joſſes' was diſcovered a few years ſince by Mr. Chandler at Wood. 
ſtock in N. England, a town remote from the ſea, and where the 
W. India moloſſes is dear and ſcarce: he ingenuouſly confeſſes 
the diſcovery was purely accidental; but ever ſince he has ſup- 
plied his family with moloſſes our of his orchard, and his neighbours 
alſo now do the like to their great advantage. Our country farmers 
run much upon planting orchards of theſe ſweetings for fatting their 
ſwine, and aſſure me it makes the beſt pork: and I know the cyder 
made of them to be better than that of other fruit for taſte, colour 
and keeping. : | 
The method XII. IM Aae is made from the juice of the upland maple, 
of making or that which grows uporr the high lands. They firſt 
ſugar from the box the tree, as we call it, 1. e. dig a hole in it: this box is mad: 
1m any within a foot of the ground, and ſhelving inwards fo as to hold about 
in N England. a Pint; and in order to direct the juice to it the tree is barked a littł 
By P. Dudley above, Then they tap che box, or pierce a ſmall hole in the (ile 
E/q3 n.364 of it, and ſo by a reed, pipe, or bit of cedar channelled, draw of 
ap _—_ the liquor into a veſſel placed to receive it. The ſeaſon is from the 
8 beginning of February to the end of April, and then a good large 
tree will yield twenty gallons of juice, which being boiled about 16 
hours will be reduced to three pints, and give better than two pound 
of ſugar. When it is taken off the fire they keep almoſt conti 
nually ſtirring ir, otherwiſe it would candy as hard as a rock; 
to prevent which ſome put in about the bigneſs of a walnut of beet 
ſuet. This ſugar is not only as good for common uſe as the 
W. Indian, but our phyſicians prefer it to all other for medicin!! 
virtue. 4 | 


XIII. Nonnuli 
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XIII. Onnulli negotiatores in Hollandia, Anglia, Hamburgi, 
Dantiſci, &c. qui maxime in coemendo & divendendo 
ſpiritu vint Gallici occupati ſunt, certum aliquod experimentum pro- 
batorium crepant, idque pro magno artificio ac ſingulari arcano vendi- 
tant, firmiter perſuaſi ſe ope hujus experimenti non ſolum ſpiritumviai 
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Gallici a ſpiritu frumenti, ſed etiam genuinum ab adulterato diſcer- 2. 398. Nev. 


nere, atque ita in coemendo genuino ſpiritu vini Gallici nequaquam 
defraudari poſſe. Hinc etiam tanquam indubitatum & infallibile pro- 
bamentum, imo magnum aliquod arcanum quod non omnes calleant, 
adhuc exiſtimatur; adeo ut nemo hunc liquorem probatorium nec 
olfaciendum, neque guſtandum mihi concedere unquam voluerir, 
tametſi fide interpoſita proteſtabar me illorum commercio nec 
nociturum, nec artem hanc cum aliquo communicaturum. Quid 

vod nec ego ipſe nec illi prænoſcere quibant, utrum ego nudo ol- 
25 vel guſtu conjectando illico aſſecuturus eſſem quidnam rei & qua 
ratione parandum eſſet? Liquor eſt ſubfuſco- fla veſcens: mercatores 
complent primo ſcy phum vitreum ſpiritu vini Gallici probando, deque 
liquore iſto in ſcyphum illum vel unicam vel duas treſve guttas, pro 
quantitate ſpiritus vini infuſi, inſtillant. Quod ſi bonus fuerit & ge- 
nvinus ſpiritus vini Gallici, ſtatim in fundo vitri 1mpleti exiſtit ad- 
modum cæruleus color pulcherrimus, qui caule mundiore agitatus & cum 
reliquo ſpiritu permiſtus totum vitrum colore cyaneo tingit; ſin autem 
ſpiritus frumenti fit ne quicquam cyanei coloris in vitro conſpicitur, 
{ed ſpiritus ille colorem ſuum primigenium retinet etiamſi de liquore 
dicto vel vigecuplo plures guttæ inſtillentur. Sicuti igitur hic modus 
probandi generatim putum frumenti ſpiritum a puro puto ſpiritu vini 
Gallici, ex opinione mercatorum, diſcernit: ita hi conſequenter huic 
hypotheſi fidentes de utriuſque ſpiritus vini & frumenti adulterinæ 
commiſcelæ grad ibus diverſis judicant. Norunt enim ex conſpecto 
colore cæruleo, niſi hic obſcure talis, ſed ſubcæruleus modo, cæſius, 
glaucus, aut ex cyaneo virideſcens appareat, dijudicare ſpiritum vini 
non ſolum adulteratum, ſed etiam quoad gradus tot pluſve minuſve 
partibus ſpiritus frumenti mixtum eſſe. Fateor equidem hanc ratio- 
nem probandi ſpiritus, ubi primum eam animadverti, admiratione 


22 & delectatione me affeciſſe, ita ut cam omnino certam & 


alſi neſciam primo adſpectu crediderim, quo etiam magis nunc ta- 
libus mercatoribus & oenopolis, rerum chymicarum ignaris, inſcru- 
tabilem ſibi errorem condonare poſſum. Quum autem animo me- 
cum ſubinde agitarem quod nullum adhuc, quantum ſciam, demon- 
ſtrativum experimentum proſtet, cujus ope peculiares puri ſpititus 
vini Gallici & quidem rectificatiſſimi partes conſtitutivas a ſpiritu fru- 
menti æque rectificatiſimo diſtinctas oſtendere vel ſaltem ſuſpicari 
poſſimus, ſed quod uter que ſpitituum ex liſdem partibus eſſentialibus 
conſtet, in quam communem qualitatem ſimpliciter neceſſaria ſer- 
mentatione rediguntur, ideo argumentatus quoque mecum ſum, quod 
1 qua notabilis diverſitas in dictis ſpiritibus eveniat, ca non a mixto 
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intrinſeco tanquam mixto ſpiritus vini formante, vel a vini indole ex 
quo ſpiritus deſtillatus fuit, fed neceſſario ab additamento quodam 
heterogeneo ad conſtituendum ſpiritum vini, qua talem, nullo modo 
pertinente ortum ducat; ſive ſub fermentatione aut deſtillatione 
peregrinum quid addatur, ſive tingendo, extrahendo, vel ipſa com- 
miſcela aliorum liquidorum aut ſolubilium contingat. Quare varia 
ad rem pertinentia experimenta inſtitu}, quibus etiam facile impetravi 
conjecturæ meæ confirmationem, quod ſcilicet in iſta per dictum ex. 
perimentum apparenter proveniente diverſitate nulla, ſit ratione ſpiritus 
ardentis vera & eſſentialis diſt inctio, ſed quod productio coloris cx. 
rulei, ex quo differentia judicatur, heterogeneo cuidam & ad ſpecia- 
lem conſtitutionem ſpiritus vini plane non requiſiti additamento de- 
beatur, atque ita totum experimentum, quacunque demum veriſimi- 
litudine ſeſe commendans, falſum ſit, fallax, & inutile, id quod jam 
ulterius comprobabo. 

Ab amico igitur eee eum quondam guſtaverat, edoctus quod 


ſtyptico ſapore ſe exhibeat, cum huc omnia mea experimenta dirigerem, 


tandem reperi quod arcanum illud tanto in pretio habitum aliud nihil ſit 
quam mera ſolutio martis in acido vitriolico, ſive ex marte cum ſpiritu 
vitrioli ſoluto & cum aqua diluto, ſive ex vitriolo Anglico, five ex vitri- 
olo quodam venereo-martiali precipitando parato, five ex mineræ cu- 
juſdam martis, qualis Haſſiaca eſt, extractione conſtet, quamvis color 
cæruleus omnium elegantiſſimus cum ultima, nempe cum fic ditto 
liquore terræ martis ſolaris appareat : quo ſaturatior ſolutio eſt eo minus 
ro experimento faciendo requiritur. Additamentum autem illud 
vedinem primum ſpiritui vini Gallici concilians, hinc & ſub * 
rimento cæruleum colorem provocans, lignum quercinum eſt, ſive 
ſegmenta aut ramenta ejus cum ſpiritu vini infundantur, five in dolio 
quercino novo ſervetur fpiritus uſque dum flavedinem ex ligno ex- 
traxerit; quo magis autem flaveſcit eo magis cæruleus quoque cum li- 
quore martiali evadit, niſi croco vel alia quadam re flava tinctus 
fuerit. Quod autem totum negotium non niſi ligno quercino debea- 
tur, experimento ſequenti in contrarium facto, confirmo : aſſumo 
nempe ſpiritum frumenti eundem, qui cum liquore neque cæruleum 
colorem exhibet neque ullam aliam mutationem ſubit, atque ideo a 
mercatoribus pro puro frumentt ſpiritu judicatur, huic indo ramenta 
quercina & infuſa relinquo donec ſpiritus frumenti flavedinem ſpiritus 
vint Gallici fere contraxerit, filtrato huic ſpiritui dum liquorem vitrio- 
licum, ſicuti ſpiritui vini Francici, inſtillo, eundem colorem cæruleum 
& æque elegantem acquiro, nulla ne leviſſima quidem diverſitate, aut 
diſſimilitudinem indicante phænomeno interveniente ; quod abunde 
teſtatur omnem mutationem coloris ex ligno quercino originem du- 
cere. Poſſumus quoque ſpiritum frumenti cum alio quodam analogia 
ad lignum quercinum accedente, cum gallis, v. g. infundere, ſe- 
quente ſimiliter experimento. Succedit quoque res quodammodo 
cum cortice granati & aliis vegetabilibus adſtringentibus, omnium 
tamen 
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tamen optime cum ligno quercino cui cortices granatorum longe ſunt 
inferiores, violaceum potius quam cæruleum colorem, & cum agi- 
tatur viroris aliquid trahentem, exhibentes. Notatu dignum eſt quod 
perpar um liquoris ex ligno quercino extracti ſufficiat ad qualitatem 
{piritui frumenti bene multo inducendam pro cæruleo colore cum 
dicto liquore exhibendo z ſiquidem cum gutta unica infuſi ligni quer- 
cini dimidiam ſpiritus frumenti unciam pro experimento ſubeundo 
aptam reddidi. Liquorem five ſolutionem ex puro vitriolo martiali, 
nullatenus venereo, conſtare & paratam eſſe debere exinde apparet 
1. Quod experimentum cum Goſlarienſi, Ungarico, Dantiſcano, om- 
nibuſque ſimiliter mixtis vitriolis, que qualitercunque venerea vel 
cuprea ſunt, pro copia cupri commixti plus minus male ſuccedat, & 
colorem valde dilute cæruleum ſeu cæſium producat. 2. Quod cutn 
puro vitriolo veneris plane non ſuccedat, nec ullum colorem cœruleum 
provocet, ficuti id variis experimentis infra in ejus teſtimonium allatis 
tentando didici. 

Dicendum adhuc reſtaret quibus de cauſis & quomodo color iſte 
cæruleus oriatur; quia vero rem pro incipiente, vel diluto, atramento 
ſcriptorio habeo, cujus ingredientia, colorem ſuppeditantia, præcipua 
ex liſdem, nempe ex vitriolo martis & adſtringente vegetabili con- 
ſtant, de quibus D. Lemery + ſcite & copioſe diſſeruit, hunc potius 
allegare volui illis qui talibus delectantur. Qui opticis aliiſque philo- 
ſophicis rationibus capiuntur D. Boyle, Newton, & alios legant qui 
de coloribus ſcripſerunt. Inter Gallici vini & frumenti ſpiritum, purum 
nempe hunc & cum cura deſtillatum, non alia quam peculiaris odoris 
& ſaporis in Francici ſpiritu vini a vinaceis petiolis & acinis uvarum 
oriundi differentia indagari debeat; licet idem quoque odor & ſa por 
variis modis ſpiritut frumenti conciliari, atque hic ita in Francicum 
adulterari queat, ut eam vel peritiſſimus pro genuino Francico aut 
ad minimum pro frumenti ſpiritu plane non habiturus ſit; unde ap- 
paret quod non hoc tantum ſed & alia experimenta ſpirituum arden- 
tium probatoria nullius vel ſaltem inſufficientis uſus ſint. 
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1. Ockuplas paravi folutiones vitriolicas, pro qualibet drach- 4» account of 
mas duas vitrioli & unciam unam cum dimidia aquz communis de- *** peri- 


ſtillatæ recipiendo. Habui autem ſolutiones vitrioli 1. Goſlarienſis, 
2, Gedanenſis, 3. Hungarici, 4. De Cypro, 5. Anglici, 6. Martis 
cum oleo vitrioli parati, 7. Martis ex vitriolo venereo martiali per 
præcipitationem facti, & 8. Solutionem mineræ martis Haſſiacæ, 
vel ſie dictæ ſolaris, cujus itidem binas tantum drachmas ad dictam 
aquæ quantitatem aſſumpſi. | 
2. Triplices feci adſtringentium vegetabilium extractiones per 
infuſionem, ad quamvis unciam vegetabilis libram unam medicam 
ſpititus frumenti, qui à liquore probatorio antea inſtillato nihil gm 
exrulei oſtenderat, accipiendo; fuerunt autem extractiones 1. Ligni 
quercini, 2. Gallar. Turcic. 3. Granatorum corticum. 
1 Hiſtoire de Academie des Sciences Panne 170. ooh 
177 Fxp. 3. 
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3. Cum tribus hiſce admodum faturatis extractionibus tripli- 
cem quoque Gallici vint ſpiritum adulterinum, colorem ſaltem & 
flavedinem imitando, ex frumenti ſpiritu effinxi, & quibuſv is octo 
ſpiritus frumenti unciis unam extractionis unciam ſingulatim com- 
miſcui. 

4. Ordinarium ſumpſi ſpiritum vini Gallicum flaveſcentem, at- 
que etiam ordinarium recens deſtillatum ſpiritum frumenti, & de 
utroque ſecundum ordinem modo dictum cum ſolutionibus vitriolicis 
experimenta cepi ac ſucceſſive inſtitui. 

5. Infudi nempe quavis vice unciam dimidiam ſpiritus vini 
Francici in vitrum mundum infra acuminatum, & ſolutionis vitrio- 
licæ unicam, vel ſi non ſufficeret ad cæruleum colorem proferendum, 
duas, tres, uſque ad quatuor guttas inſtillavi; vidique diligenter at- 
tendendo quod ſpiritus vini Gallici dictus 1. cum ſolutione vitrioli 
Gollarienſis pallide cæruleum, 2. cum ſolutione vitrioli Gedanenſis, 
& 3. vitrioli Hungarici itidem ſubcæruleum, 4. cum ſolutione vi- 
trioli de Cy pro autem nullum plane cæruleum, ſed ſubvirideſcentem 
colorem induerit, 5. cum ſolutione vitrioli Anglici, atque 6. cum ſo- 
lutione vitrioli martis, cum oleo vitrioli parati, itidemque 7. cum 
ſolutione vitrioli martis per præcipitationem facti, valde elegantem, 
ſed cum liquore martis ſolari ſic dicto, ſeu ſolutione mineræ martis 
Haſſiacæ, amcenifſimum colorem cæruleum acquiſiverit. Cauſam di- 
ver ſitatis hujus ſupra jam dedimus. 

6. Cepi porro pro quovis experimento probatorio dimidiam iti- 
dem ſpiritus frumenti unciam, & cujuſvis ſolutionis vitriolicæ unam, 
duas, tres, imo decem & plures guttas inſtillavi, ſed a nullius neque 
etiam ipſius liquoris ſæpius dicti commiſcela, quamvis plus ad hunc, 


quam ad Gallici vini ſpiritum additum fuerit, ullam ne leviſlimam » 


quidem livedinem cærulei coloris obſervare licuit. 

7. Poſtmodum aſſumpſi dicti ſub numero 3. & de eodem ſpi- 
ritu frumenti triplici modo imitando efficti ſpiritus vini Gallici 
unciam dimidiam pro quovis experimento, eandemque cum ordinario 
ſpiritu vini Francici factam, ac ſub numero 5. commemoratam in- 
ſtillationem cujuſvis ſolutionis vitriolice inſtitui, & ecce conveniebant 
experimenta cum genuino & cum adulterato hoc ſpiritu vini Gallici 
facks, per omnia phænomena; niſi quod propter combinatas variorum 
vegetabilium extractiones aliqua hinc inde quamvis admodum levis 
differentia interveniret, uti ex ſequentibus apparebit. 

8. Spiritus frumenti cum extractione gallarum ab inſtillata ſolu- 
tione vitrioli 1. Goſlarienſis, itidemque 2. Gedanenſis nigreſcebat 
quodammodo, 3. cum ſolutione vitrioli Hungarici ab initio, ſub 
inſtillatione, dabat quidem aliquid cærulei, ſed inter commiſcendum 
perdebat penitus, 4. cum ſolutione vitrioli de Cypro plane non tin- 
grpatur, 5. cum ſolutione vitrioli Anglici eleganter cæruleſcebat, & 

. cum ſolutione martis utroque modo parati, ab initio quidem c#- 
ruleo, ſed commilcela vero & interagitatione cum caule pennæ, vio- 
{ ; 8 | | laceo 
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Jaceo colore tingebatur ; denique 7. cum ſolutione mineræ martis, 
& quidem una ſaltem ejus gutta, mixtus hic ſpiritus ſrumenti egregium 
acquiſivit colorem cæruleum. : : 

9. Spiritus frumenti extractione corticum granatorum, ceu dic- 
tum, imbutus, eum ſolutionibus vitriolicis juxta ordinem præce- 
dentem confuſus parum vel nihil cerulei provocavir, & circa priora 
quatuor puncta eodem fere modo ſe exhibuit atque ſupradictus fru- 
menti ſpiritus gallarum extractione imprægnatus, in poſterioribus 
quoque experimentis mox viridiuſculi quid, mox atramenti æmu- 
lum oſtendebat. 

10. E contrario ſpiritus frumenti extractione ligni quercini in 
ſimilitudinem quandam Gallici infucatus, cum ſolutionibus vitrio- 
lorum pure martialium, & pre ceteris cum liquore martis ſolari, 
omnium pulcherrimo colore cæruleo inficiebatur. Cum primis qua- 
tuor ſolutionibus vitriolicis vero eodem ſe modo habuit ac cæteri ſpi- 
titus frumenti fucati, imo non ſecus ac ipſe ſpiritus vini Gallici. 

11. Tandem cum ſatis eſſem confirmatus rem cum ramentis 
ligni quercini optime ſuccedere, experiri libuit quantum infuſi vel 
extractionis lignt quercini, ad minimum pro aliquali ſaltem cæruleato 
colore producendo, requireretur, Varias ergo quantitates minuendo 
ſemper parciores, a dimidia drachma ad viginti, quindecim, & pau- 
ciores guttas deſcendendo, probavi, adeo ut unica gutta ſufficerer 
totam ſemiunciam ſpiritus frumenti qualitate imprægnando, que ad 
colorem cæruleum, licet non adeo ſaturatum, unica ſaltem gutta li- 
quoris mineræ martis accedente, producendum requiritur. 


XIV. 1. Exp. 1. HE æther of plants appears to be almoſt 4 account » 
1 5 deftiture of all rod 5-8 for exhauſt the « ſpiritus 4 

air ever ſo accurately this ætherial liquor remains unmoved, nor 2 i 
does it emit any air-bubbles which immediately ariſe in other ä 
quors, and according as their quantity of intrinſic air is greater ſo therewith. By 
much the ſooner are ſuch liquors put into agitation, and they Dr.Frobenjus, 
emit alſo more froth and make more vehement ebullitions in pro- 1.43. 2.283. 
portion to their viſcidity. Hence this æther may be preſerved beſt 1 _ 
without any diminution under the receiver in vacuo; whereas when * 
expoſed to the open air it ſoon evaporates. (This experiment failed 
remarkably.) 

Exp. 2. A little of it poured on the ſurfage of the hand affects it 
with a ſenſe of cold equal to that from the contact of ſnow, and blow 
upon it but once or twice with your mouth, immediately your hand 
becomes dry. Beware however of approaching a lighted candle with 
your hand thus wet, leſt it take fire and burn you. (Succeeded.) 

Exp. 3. It cauſes a ſtridor and hiſſing when poured upon warm 
water, as if a piece of hot iron were thrown into it. Take a lump of 
ſugar, let itimbibe ſome of this zthereal liquor, and put it into a veſſel 
full of hot water, the ſugar will indeed fink ro the bottom, but the 
æthereal liquor ruſhing violently forth excites a great ebullition. If 
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one ſpoonful of this zther be poured into a copper-pot full of boili 


water without any ſugar in it, and you approach immediately with a 
candle or a lighted paper, inſtantly there iſſues forth from the water 
very great lightning. The handle of a ſpoon as well as the tongs for 
holding and applying the lighted paper muſt be of a proper length, 
that the effuſion of the ætherial liquor upon the hot or boiling water, 
and the application of the lighted candle or paper may be performed 
at the ſame time; otherwiſe the æther is immediately diſſipated with. 
out any ſuch effect. There is therefore need of an aſſiſtant or of 
both hands, and alfo of a room where freſh air may readily enter in 
proportion to the magnitude of the flaſh of lightning, which ſo rari. 
fies the air as to endanger the ſtoppage of reſpiration. (Succeeded.) 
Exp. 4. Hence it appears that this ether is both a very fluid 
water, but ſo volatile that it ſoon evaporates, and alſo the pureſt 
fire; inſomuch that if kindled in a thouſand times the quantity 
of cold water it burns inextinguiſhably. Wherefore if you take 
an earthen veſſel of any magnitude, whoſe mouth or orifice may be 
one or two yards wide, but the inferior latitude of the veſſel may con- 
tain 600 or 6000 gallons of water, the experiment will be the ſame; 

on the top but one ounce or a ſmall vial full of this ether, and 
apply to it a lighted wax-candle, it takes fire immediately, burns pla- 
cidly, and is ſo far from being extinguiſhed by the moſt profuſe ſuper. 
effufion of common water that it much encreaſes the vehemence of 
the flame, and laſts till the ſubtil parts of the æther are conſumed, 
This experiment ſhould be made in a large and lofty room, not in 
danger of taking fire. (Nor ſhewed.) 

Exp. g. The ſenſe of touch does not manifeſt the leaſt oilineſs or 
fatneſs in this zthereal liquor, notwithſtanding that it is the true, na- 
tural, and only diſſolvent or menſtruum of all fat, oil, rofin and gum 
whatſoever: by means whereof all forts of fat, and every kind of 
fre or flame is extricated by a ſpeedy, ſafe, and pleaſant operation. 
On theſe accounts it is that this ethereal liquor will not unite with 
any kinds of falts whatfoever, but all ſorts of oils, pitch, turpentine, 
opobalſams, camphire, wax, ambergreaſe, ſperma- ceti, maſtic, 
mulk, copal, and the like, ir diſſolves moſt readily, and with the 
greateſt eaſe extracts their beſt eſſences. | 

Exp. 6. And indeed a wonderful harmony is obſervable betwixt 
gold and this æther, even greater than between gold and aqua regia; 
inſomuch as from hence gold appears to approach nearer to the nature 
of oi than of earths, as ſhall'be proved wen we treat in their proper 
place of the three harmonious menſtrua which we bave diſcovered, 
viz. the corrohve one for the devoration or diſſolution of earths, mi- 
nerals and metals; the aqueous one for the diſſolution of all kinds of 
ſalts ; and laſtly, the æthereal liquor or oleous menſtruum. If a piece 
of gold be diſſolved in the beſt aq. regia, and upon the ſolution cold 
be poured half an ounce or What qe you pleaſe of the æthereal 
a liquor, 
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liquor, ſhake the glaſs carefully, and all the gold will paſs into the 
ethereal liquor, and the aqua regia robbed of all its gold will pre- 
ſently depolite at the bottom of the veſſel a white powder, which 
turning of a green colour contains the portion of copper where- 
with the gold was adulterated. The æther will fwim like oil on the 
furface of the corroſtve waters. The experiment deſerves the utmoſt 
attention 3 for here the heavieſt of all bodies, gold, is attracted by 
this very light ether. (Succeeded.) d 

Exp. 7. ÆEcher then is certainly the moſt noble, efficacious and 
uſeful inſtrument in all chymiſtry and pharmacy, Ubi enim ignis po- 
tentialis, ibi actuali non opus ell, inaſmuch as eſſences and eſſential 
oils are extracted by it immediately, without ſo much as the me- 
diation of fire, from woods, barks, roots, herbs, flowers, berries, 
ſeeds, & o. from animals, and their parts too. Thus from caſtor 
by a certain manufaction may be prepared an oil ſweeter than 
that of cinnamon, and alſo the true oil of ſaffron, of wonderful ef- 
ficacy 3 and all by this particular encheireſis, without the help of fire 
or diſtillation. For an example of our method, take mint, ſage, or 
orange - peels, cinnamon, &c. or all theſe together, cut and bottle 
them, pour upon them a ſpoonful or two of the zthereal liquor, and 
after it has ſtood an hour in a cool place fill up the bottle with cold 
water, and you ſhall ſee the eſſential oil ſwimming upon the water, 
and eaſily ſeparable by the funnel or inſtrumentum tritorium. Of 
this eſſential oil one drop only upon a lump of fugar manifeſts to the 
taſte, &c. the medical virtues of the plant, exquiſitely drawn out, 
comprehended in this eſſence, deſervedly named Cos, as containing the 
colour, odour and ſapor or taſte of the plant or plants. In like man- 
ner the eſſential oils of exotics are eaſily prepared. (Succeeded ; but 
it is not a true eſſential oil, but an exceſſive ſtrong tincture, which you 
may call the eſſence.) 

Exp. 8. Of the like uſe it is in the animal kingdom, where it pro- 
duces an eſſential oil of phoſphorus, as likewiſe in the mineral king- 
dom, though not ſo. immediately, becauſe the reſolution of earths. 
muſt precede. Moreover, it is eaſily proved that the ſame liquor ex- 
tracts the pureſt gold, or every part of the golden ſyſtem from any 
or all the baſer minerals, and that the gold thus extricated is by 
this one operation better and ſooner purified than by fuſion of minerals 
with antimony. 

Exp. 9. This our water is neither corroſive nor joined with appa- 
rent corroſives: wherefore fill as many bottles with æthereal water as 
there are ſorts. of ſalts, and into the firſt drop by drop diſtil oil of 
vitriol z put into the ſecond ſpirit of ſea- ſalt, into the third ſpirit of 
nitre, or of alum, or of fa] armoniac prepared with water, or the 
lixivium of tartar, or rectified wine-vinegar, all the ſalts immediatel 
ſink to the bottom: beſides, it is the lighteſt of all liquors ; for fill 
any veſſel with twenty ounces of oil of vitriol, the ſame emptied will 
contain but feven ounces of æther. It is the very ens or being molt 
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ure of flame; wherefore neither foot nor aſhes are ever found upon 
its deflagration. (Succeeded.) 
Of the ſame. XIV. 2. HAT this liquor æthereus was formerly very much 
”> * eſteemed and enquired into clearly appears by an ex- 
7. "23, periment I made formerly for my worthy maſter, Mr. Boyle, by the 
means of a metallic ſolution ; namely, by the ſolution of crude mer. 
cury united with the phlogiſton vini or other vegetables, and this 
ther which ſwam on top of the ſolution I ſeparared per tritorium, 
Sir Iſaac Newton was very well acquainted with it too; but his death 
prevented his bringing it to ſuch perfection as to make it readily in 
quantities. But when Dr. Frobenius by experiments on it in my labo. 
ratory did produce it in greater quantities, he wanted to ſee how far 
Sir Haac Newton had gone on with it in his book. There we ſaw that 
great man's application in fol. 3 30, and that he had done it cum ol. 
vitr. & ſp. vin. 
This of Sir Iſaac Newton is the ſp. vini æthereus, only there 1s a dif. 
© ference in the proceſs. The liquor æthereus is made with equal parts 
in meaſure not weight. The upper yellow liquor is ſeparated from the 
inardent ſulphureous per tritorium. The inferior liquor is thrown 
away; and the ſuperior yellow is put into a retort to be diſtilled with 
the moſt gentle heat; and the extraction of the æthereal liquid is 
continued until the ſuperior hemiſphere feels cold, and the retort being 
clapped in the hand, there is found in the receiver a vino- ſulphureous 
gas very æthereal. Let the ſulphur be precipitated by adding an 
alkali, and gently throwing it in till all ebullition ceaſes, and the liquor 
will not farther ſtrike itſelf againſt the hand, but will ſtrangely at- 
tract it. Then the alkali will go to the bottom of itſelf, or precipi- 
tate itſelf in the common water. 
The prepara- XV. 1. in” ger crudi & nitri crudi ſiccati ad Ziiii. pulveriſentur 
tion of the minutiſſime & commiſceantur, deinde admoto igneo 
- uhan 6/ze. carbone detonentur, & habebis ſalis tartari extemporanei ; iii. Dum 
4% Dr. Wood. adhuc calidum eſt hoc ſal. pulveriſetur ſubtiliſſime, & addantur ſan- 
ward. v. 381. guinis bovini probe exſiccati & ſubtiliſſ. pulv. 3iiii. Hæc bene 
. 15. Jan. mixta indantur crucibulo, ita ut tertia pars vacua ſit; impoſito dein 
Se. 1724. operculo igni committatur & circumdetur crucibulum carbonibus ut 
ſenſim ardeſcat & mater ii fine præpropera accenſione flammam conci- 
piat & igneſcat. In hoc ignis gradu teneatur materia donec flimma 
& accenſio remittat; augeatur demum ignis ut valde candeat materia 
& parum flammæ e crucibulo amplius emineat. Remove demum ab 
igne crucibulum & materiam mortario ingeſtam leviter contere, & ad 
manus habeto aquæ ferventiſſimæ pluvialis libras 4 ponderis civilis, 
cui materiam adhuc ferventem immitte & per ſemihoræ ſpatium coque; 
decoctum per linteum coletur, & materia remanens nigra aquæ por- 
tioni denuo affuſa igni iterum apponatur, coquatur, & percolctur z 
id quod eouſque continuandum donec ſalſedo & acrimonia omnis e 
materia ſit elixiviata & aqua redeat inſipida. Humores omnes in lin- 
tes & materii reſiduos fortiter exprime, & ubi ſingula in unum col- 
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is, igni iterum committe, & ad remanentiam 4 librarum evapora, 
& ulteriori uſui ſerva, ſub no. 1. | 
R. Porro vitrioli Anglici ad albedinem leviter calcinati zi. ſolvatur 


a in aquæ pluvial. Zvi. filtretur per chartam & ſignetur no. 2. 

8 R. Denique aluminis crudi Zviii. ſolvatur in libris 4. aquæ ferven- 
; tiſſime ad omnimodam aluminis conſumptionem ; hoc rite peracto 
adjunge ſolutionem vitrioli ſub no. 2. aſſervatam, quæ ex igne fervens 


ingeratur ollæ ſatis magnæ & amplæ, & cum lixivio no. 1. ſeorſim 
bene fervefacto combinetur. Fiet ex continenti magna ebullitio, & 
Y apparebit color viridis montani ſeu chryſocollæ; effundatur alternis 
vicibus, durante ebullitione, ex uno vaſe in aliud, qua ceffante quieti 
committe. Tum linteo infinuetur, ut aquoſitas tranſeat, color vero 
t in linteo remaneat; ſi igitur nihil humiditatis amplius deſtillet, cum 
| ſpathula lignea e linteo in ollam novam minorem remove; ſuper- 
funde poſtea ſpiritus ſalis — vel Zi. & ſtatim apparebit color 
1 cæruleus pulcherrimus : que probe mixta per noctem quieſcant, quo 
3 facto aquæ pluvialis magna quantitas addatur, in gyrum moveatur 
2 ſpathula, & poſteaquam reſedit materia aqua decanterur, recens aqua 
1 ſuperfundatur, & eouſque labor reiteretur donec omnis acrimonia fit 
h deſumpta & aqua inſipida defluat ; hoc pacto e iy de tuum 


Is ſumme czruleum linteo expanſo ingere ut aqua deſtillet ſenſimque color 
g calore leni exſiecetur uſui. Calcinatio magni momenti eſt in hoc 
8 opere, nam color cyaneus & cæruleus obſcurus ortum ſuum trahit a 
n calcinatione levi, mediocri, & forti ſanguinis arefacti cum ſale tartari, 
Ir & inde diverſitas coloris. Lixivia ferventiflima uno eodemque feſtina- 
M tiſſimo actu ſunt eonfundenda. 


i- XV. 2. D* Woodward having communicated to the ſociety a 04/ervations 
proceſs for making the Pruffian blue, I was willing to 44 experi- 


ur go thro? it exactly according to the proportions there preſcribed z e the 
-0 and obſerved that by a calcination-of Þ of blood dried with 3 4 of Jari af 
m ſal tartari, in two hours time that part of the operation was over, and a Afr. I 
n- black ſpongy ſubſtance remained in the crucible weighing 3 4. a diſſolu- iid. p. 17. 

12 tion of which being made in boiling water and afterwards filtred, the 


in remainder dried weighed 9 drachms, avoirdup. the former having been 
ut weighed by the ſame kind of weight. The loſs in the diſſolution and 
i- filtration of the vitriol and alum is not worth tak ing notice of, they 
02 having both been 1 before they were diſſolved. The mixtures 
12 being made as preſcribed, with the addition of the ſpiritus ſalis, the pro- 
b duct was à very fine blue, which when well edulcorated by frequent 
14 waſhings'and after that thoroughly dried weighed dor or a little more, 


IS, and entirely anſwered the character which the author gives of it. 
e; Among the ſeveral experiments that were made with theſe liquors, 
r- mean the lixivium with blood, the ſolution of vitriol, the ſolutiog 


1; of alum, and the ſpirit of ſalt, tho' they always produced a blue, 
e yet that blue differed. in degrees of colour according to the varied pro- 
portions of the vitriol and alum, and the colours produced from theſe 
leveral proportions were each of them improved by the addition of 
Vol. VI. ParT III. U u the 
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Obſervations on the foregoing preparation. Parr 111, 
the ſp. ſalis. I ſhall mention 7 two of the ſeveral I tried, in one 
of which the alum was entirely left out, and a pale blue produced; 
in the other, the proportions of vitriol and alum were equal, and a 
very deep blue was produced. Theſe differences in colour, ariſi 
from the ſeveral proportions of the vitriol and alum, are only men- 
tioned to confirm the truth of the Author's preſcript, as being the 
moſt exact and beſt proportioned to produce the fineſt colour of any 
I have tried. The only misfortune he takes notice of as attendin 
his preſcript is what may happen in the calcination. It would be cu- 
rious to know what gave the firſt hint for the production of ſo fine a 
colour from a combination of ſuch materials; eſpecially when we 
come to conſider that the blood has the greateſt and principal ſhare 
in this ſurprizing change. I doubt not but blood of any kind, or 
fleſh of any kind, would produce the ſame effects, but have reaſon 
to believe the latter would not produce ſo beautiful a colour as the 


former. I purpoſely dried ſome beef freed from its ſkin and alt, 


and purſued the ſame courſe as with the blood; but there was a ſenſi- 
ble difference to be obſerved during the calcination, and a very mani- 
feſt one in the beauty of the two colours. To prove the ſhare which 
the blood has in this change, the following experiments may be con- 
vincing. The ſolution of alum mixed with that of the vitriol produ- 
ceth no alteration of colour: if to theſe you add the ſpiritus ſalis the 
appearance is the ſame; but if to the whole you put the lixivium with 
blood there precipitates a blue. If inſtead of the lixivium with blood 
you ſubſtitute a lixivium made with the ſame ſalt of tartar only, which 
then becomes an ol. tartariz and after the mixture of the ſolution of 


alam with that of the vitriol you pour on this ol. tartari, there fol- 


lows indeed a precipitation, but of no colour; and if you add the 
ſpirit of ſalt, it ſo ſtrongly attracts what is precipitated as to render 
the muddy mixture perfectly clear. The very ſame effect will follow 
if any volatile alcalious ſpirit is made uſe of as a precipitant, or any 
volatile ſalts diſſolved in water; nor can the blood itſelf be ſuppoſed 
to communicate this change from any ſuch properties, the heat of fire 
it undergoes in the calcination being ſufficient to throw them off. In 
the calcination of the dried blood and ſalt of tartar it was obſerved 
that there was a loſs of juſt half. It is difficult to determine exactly 
what quantity of either was loſt by this calcination, but it will eaſily 
be granted that there was loſt a far larger quantity of the blood than of 
the ſalt of tartar; and that is obvious from an experiment by which, 
when the ſalt of tartar was calcined by itſelf with the ſame degree of 
heat, it loſt leſs than an 3 part, whereas when the dried blood was cal- 
Cined by itſelf ĩt loſt more than g. The blood in calcination with the 
ſalt of tartar communicates its tinging quality to the ſalt, or that 
quality is extracted from it by the ſalt and paſſes with it in its diſſolution 
in the boiling water. To prove this, ſome dried blood was calcined by 
itſelf and a ſtrong decoction made of it in water and afterwards filtred: 
this mixed with the former ſolutions produced little or no eons 5 
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Cn. , ervations on the foregoing preparation. 
bur on the addition of the 28222 changed to an amber colout 
without any precipitation, hen this liquor was mixed with the ol. 
tartari and poured to the former ſolutions, it cauſed a precipitation 
but no colour, and the ſpiritus falis, as in the other experiment, made 
the liquor clear again, but left this alſo of an amber colour. The change 
of colour is not effected in any of the materials, except in that of the 
ſolution. of vitriol; ſo that the alum ſeems only to be of uſe in fixing 
the colour, as is often uſed by the yes for that purpoſe, and the ſpi- 
ritus ſalis gives ita deeper dye. For if the lixivium with blood be pour- 
ed to the ſolution of alum alone there will fall a ſediment a little on 
the purple, to which if you add the ſpiritus ſalis it changes the colour 
and the ſediment is of a brown. So, much the ſame changes will be 
produced if you pour the ſpiritus ſalis to the lixivium, but not the leaſt 
appearance of a blue, whereas when the lixivium is poured to the ſolution 
of vitriol there immediately follows the blue, which is ſtill heightened 
by the addition of the ſpiritus ſalis. It will not be improper to take no- 
tice, that as the author orders all the liquors, except the ſpiritus ſalis, to 
be boiling hot when mixed, ſo it is certain the colour is thereby more 
immediately produced and looks more beautiful; but moſt of the expe- 
riments here mentioned were made with the liquors cold, and the co- 
lours came to their beauty with a little waſhing. In one of the experi- 
ments with the liquors cold, after the lixivium with blood had precipi- 
tated the blue in the mixture of alum and vitriol, by pouring in a little 
more of the lixivium, the blue all diſappeared, and an ugly muddy co- 
lour was left; but the addition of the 5 iritus ſalis ſoon diſcharged that 
and the blue returned. In calcining the beef and ſalt of tartar I found the 
matter left in the crucible to weigh juſt half of the whole mixture, as in 
thatjwith the blood; but after — it in water, the reſiduum in the filtre 
when dried was very near a third leſs in proportion than the other. From 
whence may be reaſonably inferred, that the ſalt of tartar holds a larger 
ſhare of the beef in the one operation than of the blood in the other. 
Having in the former part of this account of the Pruſſian blue proved, 
by the experiments there mentioned, that the ſolution of vitriol was the 
only ſubje& among thoſe ingredients in which the lixivium of blood 
produced this change of colour ; and having fince conſidered that the 
vitriol made uſe of in this preparation is no more than iron diſſolved by a 
liquor running from the 5 when expoſed to the weather, which is 
afterwards boiled up and ſhot into cryſtals; it ſeemed to follow as a na- 
tural conſequence that this metal is the ſubje& on which the lixivium of 
blood produces the change; and this thought gave occaſion to the fol- 
lowing experiments on metallic bodies, in order to obſerve if the ſame 
change of colour could be produced in any of them. To a ſolution of 
ſilver in aquafortis was poured the lixivium of blood, which occaſioned 
a coagulum of a pure fleſh colour. The lixivium made with fleſh pro- 
duced a whitiſh coagulum, and the ol. tartari (which was continued to 
be uſed by way of compariſon with the other lixivia) a much whiter. 
By the addition of the ſpiritus ſalis to each of theſe the bloom 9 
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fleſh.colour was taken off in the firſt, but ſuffered no other change. In 
the ſecond the caagulum was 2 4 with blue; and in the third 
the white was manifeſtly improved. The bluiſh tinge in the ſecond of 
theſe experiments cannot entirely be a as the effect of the lixivium 
with fleſh 3 becauſe ſilver thus diſſolved, whether precipitated with ſalt 
water or ol. tartari, will after it has ſtood ſome time contract a bluiſh 
tinge, cauſed by an alloy of copper from which it is not entirely freed, 
The ſame liquors were made uſe of to-precipitate the mercury in the mer. 
curius ſublimatus corr. diſſolved in water ; the conſequence of which was 
that the lixivium with blood produced a pure yellow the lixivium with 
fleſh an orange colour:; and the ol. tartari adingy red, The addition of 
the ſpiritus ſalis to theſe made ſome very odd alterations; for the firſt 
changed its yellow colour for an orange 3 the ſecond its orange for a 
blue; and the third became quite clear again without any colour, The 
blue colour in the mixture of the lixivium with fleſh and ſolution of 
ſublimate may he accounted for from the vitriol in the compoſition of 
the ſublimatez but it will not be ſo eaſy to give a reaſon why the ſame 
colour ſhould; not have been produced from the lixivium with blood and 
the ſame ſolution. Copper diſſolved in aquafortis tinges the water of 
a green colour; and if to this you pour the two lixivia of blood and 
fleſh the coagula are much alike, - viz, a white tinged with green ; but 
when you add the ſpiritus {aJis they both change and become of a colour 
not unlike the copper itſelf before it is diſſolved in the aquatortis. If 
the ol, tartari be poured to a ſolution of the copper the caagulum is a pale 
green, which coagulum the ſpiritus ſalis diſſolves and leaves the liquor 
clear, but green as before precipitation. Tin-glaſs (an imperfect metal) 
diſſolved inaquafortis and mixed with the lixivium of blood made a mil- 
ky coagulum, and by the addition of the ſpiritus ſalis, after ſome time 
Randing, its upper ſurface changed to a light blue, Tho lixivium of fleſh 
and the ol. tartari produced both white coagula, which the ſpiritus ſalis 
ſcarcely alters. Lead diſſolved in ſpirit of vinegar produceth much the 
ſame white coagulum, when mixed either with the lixivium of blood, fleſh, 
or the ol. tertari,, nor doth the ſpiritus ſalis make any alteration. 
_ Byalltheſgexperiments it is pretty evident, that none of theſe merallic 
bodies ere affected by the lixivium. of blood ſo as to produce this fine 
blue. The two metals untried are gold and tin, the latter of which diſ- 
ſolyed in ſpirit of vinegar has ſo near a reſemblance to lead diſſolved in the 
lame meaſtruum, that in all probability the experiments would anſwer 
much alike in both, What may be expected from gold I am not yet ſowell 
aſſuredof as I am from iron, which hk udiſſolved in ſpiritus vitrioli will 
anſwer all the experiments that have been tried wich the ſolutions of vi- 
triol and produce as fine a colour; nor can this be owing to any property 
in the diſſol yent itſelf. which, tho dra vn ftom the fame kind of vitriol all 
along made uſe of in theſe experiments, yet is ſo altered by the violent fire 
n che production of it as not to anſwer in any trials to the vitriol itſelf. 
May we not therefore hene conelucdle chat iron ĩs the metal which is the ſub- 
x& of chis beautiful colour produced by means of the lixiyium with blood? 
The Eud of the Third Part. 
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CHAT. L 
Chronology, Hiſtory, Antiquities. 


J. OV. 11, 1725. A ſmall tract in print was delivered to 2 
N me as a preſent from Mr. W. ber, jun. bookſeller at —— 


Paris, a perſon unknown to me, entituled, Abrege en, made on 
« de Chronologie de M. le Chevalier Newton, fait par / J. New- 
lui mẽme, & traduit ſur le manuſcript Anglois.“ The bookſeller 5 * 
in an advertiſement prefixed endeavours to juſtify his printing it with- BySir I. New- 
out my leave, by ſaying that he had writ three letters to me to defire ton. . 389. 7. 
it, and in the third had told me that he would take my ſilence for a 315. July Ct. 
conſent ; that he had alſo charged one of his friends in London to 725 
{peak to me and procure an expreſs anſwer ; that having long expected 
my anfwer, he thought he might take my ſilence for a fort of con- 
ſent, and ſo procured a privilege and printed it; after which he re- 
ceived my anſwer from his friend, which was as follows. 
« I remember that I wrote a chronological index for a particular 
« friend, on condition that it ſhould not be communicated, As 
„ I have not ſeen the M. S. which you have under my name, I know 
e not whether it be the ſame. That which I wrote was not at all 
Vol. VI. Parr IV. n done 
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«© done with deſign to publiſh it. I intend not to meddle with that 
* which hath been given you under my name, nor to give any con- 
« ſent to the publiſhing of it, 
Isaac NEWTOx. 
The privilege was granted May 21, and regiſter'd May 25, O. 8. 
and the chronological index, or abridgment as he calls it, was printed 
before the arrival of my letter (which was dated May 27 O.S.) and 
kept ever ſince to be publiſhed at a convenient time. The bookſeller 
knew that I had not ſeen the tranſlation of the abridgment, and 
without ſeeing it could not in reaſon give my conſent to the impreſ- 
ſion. He knew that the tranſlator was unknown to me, and was 
againſt me; and therefore he knew that it was not fit that I ſhould 
give my conſent, nor be aſked to do it. He knew that the tranſlator 
had written a confutation of the paper tranſlated, and that this con- 
futation under the title of obſervations, was ta'be printed at the end 
of it; and he told me nothing of all this, mor ſo much as the name 
of the obſervator, and yet aſked my conſent to the n z as if 
any man could be ſo fooliſh as to confent to the publiſhing of an un- 
ſeen tranſlation of his papers made by an unknown perſon, with a 
confutation annexed and unanſwered at their firſt appearance in public, 
After the recital of my letter he adds, chat the author of the tranſla- 
tion and of the obſervations upon it pretends to have an entire cer- 
tainty that this index or abridgment of chronology is the ſame with 
the writing owned by me in my letter, and is perſuaded that the M.S. 
communicated to him was copied from that of this friend, that is, 
from that of the particular friend abovementioned in my letter. And 
therefore the M. S. communicated. to him is that of Abbe Conti a 
noble Venetian now at Paris. He being about ſeven years ago in 
England gave me notice that the friend abovementioned deſired to 
ſpeak with me. This friend defired a copy of what I had written 
about chronology. I replied that ic was imperfe& and confuſed, but 
in a few days I could draw up an abſtract thereof, if it might be kept 
ſecret. Some time after I had done this and preſented it, this friend 
defired that Signor Conti might have a copy of it. He was the only 
perſon who had a co y. and he knew that it was a ſecret, and that it 
was at the deſire of th friend, and by my leave, that he had a copy, 
and he kept it ſecret while he ſtaid in England, and yet, without ei- 
ther this friend's leave or mine, he difperſed copies of it in France, and 
got an antiquary to tranſlate it into French and confute it; the anti- 
quary hath got a printer to print the tranſlation and the confutation; 
and the printer hath endeavoured to get my leave to print the tranſla- 
tion, without ſending me a copy thereof to be perus'd, or telling me 
the name of the tranſlator, or letting me know that his deſign was to 
print it with a confutation unanſwered and unknown to me. 
The tranſlator near the end of his obſervations (page 90) ſaith, [ 
believe that I have ſaid enough concerning the epocha of the Argonauts 
8 an 
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and the length of generations to make people cautious about the 
reſt. For theſe are the two foundations of all this new ſyſtem of 
chronology. What he ſays concerning the epocha of the Argonauts 
is founded on the ſuppoſition that I place the equinox, in the time of 
the Argonautic expedition, fifteen degrees from the firſt ſtar of Aries, 
p. 75» 79. I place it in the middle of the conſtellation, and the 
middle is not fifteen degrees from the firſt ſtar of Aries. The obſer- 
vator grants that the conſtellations were formed by Chiron (p. 70, 71, 
79.) and that the ſolſtices and equinoxes were then in the middle of 
the conſtellations (p. 65, 69, 75.) and that Eudoxus, in his Enop- 
tron or Speculum cited by Hipparchus, followed this opinion, p. 62, 
63, 65, 69, 79. And ＋ Hipparchus names the ſtars through which 
the colures paſſed in this old ſphere, according to Eudoxus, and faith 
expreſly that Eudoxus drew one of theſe colures through the middle 
of Cancer and the middle of Capricorn, and the other through the 
middle of Chelz and the back of Aries. And the colurus paſſing 
through the back of Aries paſſes through the middle of Aries, and n 
but eight degrees from the firſt ſtar of Aries. I follow Eudoxus, 
and by doing ſo place the equinoxial colure about 7 gr. 36 from the 
firſt ſtar of Aries. But the obſervator repreſents that I place it fif- 
teen degrees from the firſt ſtar of Aries, and thence that I 


ſhould have made the Argonautic * 532 years earlier than I 
do. Let him rectify his miſtake, and the Argonautic expedition will 
be where J place it. 

As for the length of generations, the obſervator ſaith that I reckon 
them one with another at eighteen or twenty years a piece (p. 52, 55.) 
which is another miſtake. I agree with the ancients in reckoning 
three generations at about an hundred years. But the reigns of kings 
I do not equal to generations, as the ancient Greeks and Egyptians 
did, I reckon them only at about eighteen or twenty years a piece 
one with another, when ten or twelve kings, or more, are taken in 
continual ſucceſſion. So the firſt twenty four kings of France (Pha- 
ramond, &c.) reigned 458 years, which is one with another nineteen 
years a piece. The next twenty four kings of France (Ludovicus 
Balbus, &c.) reigned 451 years, which 1s one with another eighteen 
years and + a piece, The next fifteen kings (Philippus Valeſius, 
&c.) reigned 315 years, which is one with another twenty one years a 
piece. And all the ſixty three kings of France reigned 1224 years, 
which is nineteen years and a half a piece. And, if the long reign of 
Lewis XIV. be added, the * four kings of France will reign but 
twenty years a piece. Thoſe that examine the matter will find it ſo 
in other kingdoms. I ſhorten the duration of the ancient kingdoms 
of Greece in the ſame proportion that I ſhorten the reigns of their 
kings, and thereby place the Argonautic expedition about forty four 


t See Hipparchus publiſhed by Petavius, 1 p. 116, 117, 119, 120. 
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years, and the taking of Troy about ſeventy ſix years after the death 
of Solomon, and find Seſoſtris contemporary to Seſac. So then the 
obſervator hath miſtaken my meaning in the two main arguments on 
which the whole is founded, and hath undertaken to tranſlate and to 
confute a paper which he did not underſtand, and hath been zealous 
to print it without my conſent ; though he thought it good for no- 
thing but to get himſelf a little credit, by tranſlating it to be con- 
futed and confuting his own tranſlation. 

The obſervator ſaith that I ſuppoſe the * began, about 
nine hundred years before Chriſt, to form their religion and deify men 
for their 1 of arts, notwithſtanding it appears by the ſcrip- 
tures that their idolatry and arts were as old as the days of Moſes 
and Jacob, p. 82, 83. But he is again miſtaken. I deny not that 
the kingdom of the lower Egypt called Mizraim, had a religion of 
their own till they were invaded and ſubdued by the ſhepherds who 
were of another religion: but I ſay that when the Thebans expelled 
the ſhepherds they ſet up the worſhip of their own kings and princes, 
I ſay alſo that arts were brought into Europe principally by the 
Pheenicians and Curetes, in the time of Cadmus and David, about 
1041 years before Chriſt; and do not deny that they were in Phce- 
nicia, Egy t, and Idumea before they came into Europe. 

The obſervator faith alſo that 884 years before Chriſt I place the 
beginning of the canicular cycle of the Egyptians upon the verna] 
equinox, although that cycle never begins in ſpring, p. 84, 85. But 
he is again miſtaken. I meddle not with that cycle, but ſpeak of the 
Egyptian year of 365 days. 

The obſervator repreſents that I have a great work to come out: 
but I never told him ſo. When 1 lived at Cambridge I uſed ſome- 
times to refreſh myſelf with hiſtory and chronology, when I was 
weary with other ſtudies : but I never told him that 1 was preparing 
a work of this kind for the preſs. 

Abbe Conti came into England in ſpring 1715, and while he ſtaid 
in England he pretended to be my friend, but aſſiſted Mr. Leibnitz 
in engaging me in new diſputes, and hath ſince behaved in the ſame 
manner in France. The part he ated here may be underſtood by the 
character given of him in the Acta eruditorum for the year 1721, 
p. 90. where the editor, excuſing himſelf from repeating fome diſ- 
putes which had been publiſhed in thoſe Acta, ſubjoins: . Suffecerit 
itaque annotaſſe abbatem quendam Italum de Conti nobilem Vene- 
tum (de quo admiratione digna ſibi perſcripta eſſe ab Hermanno 
„ fatetur Leibnitius) cum ex Gallia in Angliam trajeciſſet, mediato- 
« ris vices in ſe wn” au voluiſſe, atque hreras Newtoni ad Leibni- 
«« tium deferri curaſſe, Leibnitianas cum Newtono communicaſle.” 
And how Mr. Leibnitz by this mediation endeavoured to engage me, 
againſt my will, in new diſputes about occult qualities, univerſal gra- 
vity, the ſenſorium of God, ſpace, time, vacuum, atoms, = Ge 
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ſection of the world, ſupramundane intelligence, and mathematical 
problems, is mentioned in the preface to the ſecond edition of the 
Commercium Epiſtolicum. And what he hath been doing in Italy 
may be underſtood by the diſputes raiſed there by one of his friends, 
who denies many of my optical experiments though they have been 
all tried in France with ſucceſs. Bur I hope theſe things and the per- 
ual motion will be the laſt efforts of this kind. 
Is _—_— was lately put into my hands a book publiſhed laſt Rn. on 
year at Paris by P. Soucieta Jeſuit, againſt Sir I. Newton's 0 Souciet's 
chronology, without waiting till the book be publiſhed, and without 2 1 
N tae contents thereof, otherwiſe than by a ſhort extract made Newton ?/ 
at the deſire of a very great perſon and without intention that it rene. By 
ſhould be publickly ſeen. However, a copy thereof having been (as PT. Halley. 2. 
I ſuppoſe) ſurreptitiouſly obtained and carried over into France, was 525 8 
firſt tranſlated into French, and then printed at Paris with a pretended 1727. 
refutation by the ſame P. Souciet. Sir Iſaac having anſwered, as he 
thought, his objections +, has thereby given him a handle to publiſh 
five other diſſertations againſt his ſyſtem ; the firſt and laſt of which, f Vid. $ 2. 
being chiefly aſtronomical, ſeem. properly to fall under my exami- 
nation (ſince the great author is no more) both as his majefty's aſtro- 
nomer, and on account of the long friendſhip that ſubſiſted between 
the deceaſed and my ſelf. [ | 
And firſt, P. Souciet readily allows what ſeems to be the moſt ex- 
ceptionable part of the whole ſyſtem, viz. that Chiron the centaur fixt 
the colures, in the ancient ſphere of fixt ſtars, in the ſame places as 
Hipparchus tells us they had been ſuppoſed by Eudoxus many cen- 
turies of years after Chiron. His words are theſe, „ e rg trigw xonvew 
10) nett rd x , THY xeQanyv, % T5. dei Th ,NWTH 24TH WHATQY. 
This undoubtedly was the poſition of the colure of the vernal equi- 
nox many ages before Eudoxus ; but whether ſo old as Chiron and 
the Argonautic expedition I ſhall not undertake at this time to en- 
quire: I only obſerve that P. Souciet in his Faſtes du Monde, or 
abridgment of his chronology, prefixt to theſe diſſertations, makes 
the Argonautic expedition 1467 years before our Ara of the birth of 
Chriſt, and the taking of Troy 1388 years before it; which date is 
120 years ſooner than the Parian chronicle, read and publiſht 
Selden in his Marmora Arundeliana, makes it; and above five hun- 
dred years earlier than the time aſſigned by Sir Iſaac Newton. Now 
both of them making uſe of the ſame premiſſes, it may ſeem ſtrange 
that their concluſions ſhould be ſo widely diſtant : and indeed upon a 
prepoſſeſſion that the Argonautic expedition and the ſiege of Troy 
could not have been leſs than a thouſand years before Chriſt, I muſt 
own I was at firſt ſomewhat prejudiced in favour of P. Souciet, tak- 
ing his calculations for granted and not having ſeen Sir Iſaac's work. 
But obſerving that he quotes Sir Iſaac as ſaying, that in conſequence 
of what Hipparchus has recorded from Eudoxus the equinoctial colure 
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in the old ſphere: was about 70 36 from the firſt ſtar of Aries, I was 
reſolved to examine the matter with due attention; eſpecially ſince 
the good father ſeems to triumph over his adverſary, and to treat a 
man of his figure in the commonwealth of learning in a very Judi. 
crous manner, notwithſtanding the ſeveral fine things he ſays of him 
to palliate it. I find the diſpute to be chiefly over what part of the 


back of Aries the colure paſt : the words of Hipparchus, as from 
Eudoxus, are ſimply that it paſt over the back, without ſaying over 


what ftar or over what part of the back it paſt. And the ſame Hip- 
parchus ſhews that if it paſt over the ſtar in the middle of the back it 
greatly differed from the ſituation thereof in his time; and conceiving 
thence that the æquinoctial points might have a regreſſive motion, he 
was the firſt that atrempted to define that motion; but having no ob- 


ſervations older than thoſe of Timocharis, made within leſs than two 
hundred years of his own time and very . coarſe withal, he was not 


able to determine the quantity thereof, but gueſt ir to be about a de- 

ee in a hundred years; which length of time and the more curious 

ſervation of the moderns has now proved to be 10 24, or rather 
50 per annum. Ina word, Sir Iſaac takes the colure to have paſt 
over the middle of the conſtellation of Aries and very near the ſtat 
in the middle of the back („% Bayero): and P. Souciet will have it 
that it paſt over the middle of the ſign or Dodecatemorion of Aries, 
reckoning the ſign to begin with the firſt ſtar of the conſtellation; 
and by conſequence his colure muſt paſs about midway between the 
rump and firſt of the tail of Aries (e and 4 Bayero ;) which could ne- 
ver be ſaid to be over the back. But whilſt Sir Iſaac makes the co- 
lare but 70 36 from the firſt ſtar of Aries, which P. Souciet makes 
15 degrees from it, the difference 79 24, at 30“ per armum, makes 
533 years difference. Let us now examine when the ſtars in queſtion 
did actually paſs under the colure of the vernal zquinox, aſſuming 
their places as they are in Mr. Flamſteed's Britiſn catalogue fitted ro the 
beginning of the year 1690. He places the firſt ſtar of Aries in 28* 
51 of Aries with 72 9' north latitude. And ſuppoſing the obliquity 
of the ecliptic 23® 29', it will be as radius to the tangent of 230 29':: 
ſo the tangent of 7* 9 to the ſine of 30 2, the difference of _ 
tude between the ſtar and the point in the ecliptic which paſt under 
the colure at the ſame time with the ſtar ; ſo that this point was, anno 
1690 ineunte, in Y 259 43' 30”: and therefore allowing 50” per annum, 
the ſtar was under the colure 1852 years before the epocha of the 
Britiſh catalogue, that is, 162 years before our æra of the nativity of 
Chriſt 3 in which very year Hipparchus began to obſerve the equi- 
noxes recorded by Ptolemy lib. III. cap. 2. If therefore with Sir 
Iſaac we add 70 36 to the long. of the firſt ſtar of Aries, as it was 
in 1690, we ſhall have 36 27', which the colure moves in 2624 years: 
and deducting 1690 therefrom, we ſhall have 934 years before Chriſt 
for the Argonautic expedition. And if to 7* 36 we add 3 7 4 
| 2 
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ſhall have 10% 43 2, that is, 772 years before the firſt ſtar of Aries 
ſt the colure. Next let us inquire when the ftar in the middle of 
the back of Aries ( Bayero) paſt the colure. Its longitude anno 1690 
ineunte, was 90 48 35” of Taurus, with north lat. 6 8“; but by the 
foregoing analogy, the point in the ecliptic over which the colure 
aſt at the ſame time with it was 20 40 ; before it, that is, in 5 
79 8', Now 37 8“ give 2674 years nearly, or 984 years before Chriſt 
when that ſtar was under the æquinoctial colure, being but half a 
century earlier than Sir Iſaac places the Argonautic expedition; and 
ſhews that he took the middle of Aries over which the colure is ſup- 
poſed to have paſt to be the middle of the conſtellation, and not of 
the Dodecatemorion ; and in ſo doing no doubt had reaſon to place 
this colure 70 36 in conſequence of the firſt ſtar of Aries, inſtead of 
go x7', as it was when the ſtar in the middle of the back of Aries was 
under the colure, But if with P. Souciet you make the colure to in- 
terſect the ecliptic 15 degrees from the firſt ſtar of Aries, or 43* 51 
from the æquinoctial point, as it was anno 1690, we ſhall have the 
time — 1470 years before Chriſt ; but then the colure will be 
very far from the middle of the back of Aries, and leave only his 
tail to the eaſtward as it leaves the head of the whale to the weſtward, 
ſoas by no means to agree with the defcription we have of it from 
Hipparchus; which it were to be wiſht had been more definitive, 
and as well circumſtanced as what Hipparchus has left us of the poſi- 
tion of the colures in his own time, which upon examination I find 
to be very conſiſtent and the obſervations made with ſufficient care. 
Thus I hope I have ſhewn P. Souciet that there was no affectation 
of myſtery in Sir Iſaac's placing the colure 7* 36 from the firſt ſtar 
of Aries, nor any occaſion to drole as he does p. 131, 132. on that 
account; as alſo that he ought to have deducted 3* 7' out of the 
15 degrees he aſſumes for the diſtance of his colure from the firſt ſtar 
of Aries, which will bring him 225 years nearer Sir Iſaac's time. He 
is likewiſe entreated in the next edition of his Diſſertations. to be a 
little more careful of his numbers than he has been p. 134, 133, and 
to inform himſelf in the ſpherics ſo as to give us the right aſcenſions 
of the ſtars truly from their given longitudes and latitudes. | 
Laſtly, I would inform him that the ſtar in the Centaur which 
Hipparchus deſcribes, as being in his time way near the autumnal 
colure, was not Y of Bayer bur certainly o; and that, anno ineunte 
1690, its longitude was Scorpio 80 43 40, with ſouth latitude 259 
59. But the colure paſſing through that ſtar, by the proportion gi- 
ven above, cuts the ecliptic 130 20 50” in antecedence of the ſtar, that 
is, in Libra 25* 22' 50”, But 23 22“ 50” give 1827 years: where- 
fore this ſtar was in the colure 137 ou before Chriſt, when Hip- 
parchus flouriſhed and might very well obſerve it. 
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ons againſt Sir Iſaac Newton's chronology, I was obliged 


to take what he was pleaſed to give us out of Hipparchus's comment 


on Aratus, not having that author by me. Since that time havin 
got the Florence edition of Hipparchus, anno 1567, I find an argu- 
ment very much ad hominem, which the R. P. muſt confeſs will 
bring the Argonautic expedition full as low as Sir Iſaac places it. 
P. Souciet in his fifth diſſertation, p. 119, 120, finds out a ſtar 
of the firſt magnitude cloſe adjoining to that we now call the firſt ſtar 
of Aries, as it is in the catalogue of Ptolemy, where it is ſaid to be 
in the horn of Aries and not in the ear. This ſtar the R. P. ſuppoſes 
Jong fince to have vey 3 but that being of old very conſider. 
able, it was from this firſt ſtar of Aries the zodiack began, though 
for argument-ſake he is contented to let it begin, as Sir Iſaac does with 
the aforeſaid ſtar in the car or horn; which Hipparchus, in p. laſt 
and 54th tells us in his time followed the equinoctial colure the 2oth 
art of an hour: and ſuppoſing the ſtar that has diſappeared to have 
een at that time preciſely on the colure, it muſt differ but forty five 
minutes of right aſcenſion therefrom: how he comes to make the 
difference of longitude 40 minutes no way appears, and is, gratis dictum. 
Ia p. 49 of the Florence edition Hipparchus treating of the riſing 
and ſetting of the conſtellations, tells us that that of Aries began to 


riſe with 1804 of Piſces in the ecliptic, and was wholly riſen with the 


24th deg. of Aries, whilſt the zodiac paſt the meridian from 23 
of Sagittary to 14 of Capricorn: and again (p. 52) he ſays that the 
conſtellation of Aries began to ſet with the 29th deg. of Piſces, and 
was wholly ſet with the 26th of Aries, whilſt the zodiac paſt 
the meridian from 29% of Gemini to 29* of Cancer. He tells us alſo 
that it was the very ſame ſtar that both roſe and ſet firſt in that con- 
ſtellation, calling it 6 tn; 78 iurgooFis wodes, p. 49: and again p. 52.'tis 
named 6 iv Tois twrpocFioi5 H),, Or that in the fore-feet of the Ram. 
This certainly is the ſtar P. Souciet would place on the equinoctial 
colure, and makes it long ſince to have diſappeared; without enquir- 
ing whether the aforeſaid data were not abundantly ſufficient to deter- 
mine its place in the zodiac at that time; and without regard to the 
odd uncouth poſture he muſt ſuppoſe the conſtellation of Aries to be 
in, when he makes one or both of the fore-feet ſo near to, and above 
the horn or ear. Hipparchus expreſly ſays that it roſe when 23* 4 of 
Sagittary was on the meridian, and ſet when 290 of Gemini paſt it; 
. 2. the middle between thoſe points, it is plain that it culmi- 
nated with about 26 of Piſces, and that it had north declination; 
the exceſs above 180 ſhewing that the aſcenſional difference was about 
29-4, But to give the argument its full ſcope, the right aſcenſion of 
23 1 of Sagittary (allowing Hipparchus his obliquity 23* 51' 20 
will be found 262“ 54; and that of 29 degrees of Gemini will 
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be thus 88“ 54: ſo that this ſtar was above the horizon (in the la- 
titude of 36* north, to which r has adapted his calculation) 
12h 24 or 186“; whence the right aſcenſion of the ſtar is juſtly con- 
cluded 355* 4; and its aſcenfiona] difference preciſely 3* ; which in 
that latitude makes its declination , north. We have therefore got 
both the right aſcenfion and declination of this ſuppoſed firſt ſtar of 
Aries, Let us now ſee what longitude and Jatitude reſults from the 
aforeſaid right aſcenſion with 4* north declination, aſſuming the 
obliquity with Hipparchus to have been 23* 51' 20”; and we ſhall find 
the itar at that time to have been in 27“ 53' of Piſces, with 5» 
24 north latitude, which therefore was reckoned the place of the 
ſtar at that time by Hipparchus. Add 2* 40, for 265 years be- 
tween Hipparchus and Ptolemy, and we ſhall have its place in 
Ptolemy's account Aries o' 33, with 5* 24 north latitude. But the 
22d ſtar of Piſces in Ptolemy's catalogue has the ſame longitude and 
latitude with ſufficient exactneſs, viz. Aries o' 40, with north lati- 
tude 5 20, and is media trium in lino boreo Piſcium ( Bayero.) 
Hence it cannot be doubted but that this ſtar which P. Souciet hes to 
have been once a ſtar of the firſt magnitude, was no other than the 
faid 22d of Piſces, which in the Britiſh catalogue fitted to the year 
1690 is put down in Aries 2229 F with north latitude 5* 21. How 
Hipparchus came to reckon this ſtar to be in the fore-foot of Aries 
does not at preſent appear; but it is not unlikely that theſe com- 
mentaries of his upon Aratus were written ſome time before he ſer 
about making his catalogue of the fixt ſtars 4 when he might change 
his opinion and replace it in the line of the fiſhes, to which it ſeems 
more properly to belong. Be that as it will, we will for once ſuppoſe 
with P. Souciet this ſtar to have been in the beginning of the zodiac, 
or of the conſtellation of Aries, and that at the time of the firſt fix- 
ing the colures that of the vernal equinox paſt 15* in conſequence 
thereof. Now anno ineunte 1690 this ſtar being in Aries 229 29 3. 
if we add thereto 15 we ſhall have Taurus 7 29 4 for the point in 
the ecliptic that was then the beginning of the zodiac. Now 377 4 at 
50” per annum gives 2700 years; from which deducting 1690 we 
ſhall have 1010 years before Chriſt. But this ſtar having 5˙ 21 north 
latitude, the colure when it paſt over it interſected the ecliptic in 2 
20' leſs longitude, which gives the time 168 years later, or but 842 
years before Chriſt. So that malgre cette grande decouverte the new 
ſyſtem of chronology is ſo far from being refuted, - that it ſeems to be 
very much confirmed thereby, at leaſt in the opinion of the R. Pere. 

I have aſſumed the latitude to which Hipparchus adapted his calcu- 
lations to be 36 degrees; becauſe I find in p. 14. of the aforeſaid edition 
that he makes the longeſt tropical day 14 h. 30: and in p. 29 he tells 
us, that the ſouthern ſtar in the left foot of Bootes (v Bayero) having 
27 20 north declination, was above the horizon 14 h. 57; whence 


it follows that the latitude myſt be 369. He allo tells us, in the 
B ſame 
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ſame p. 29, that this ſtar ſet when 22* of Capricorn culminated and 
6+ of Taurus aſcended, repeating the ſame thing in p. 39 which 
leaves no room to ſuſpect that thoſe numbers are not the ſame that 
Hipparchus had computed. I therefore thought it worth while to 
enquire in what latitude 6 degrees of Taurus riſes when 22 degrees of 
Capricorn is on the meridian ; and with the obliquity of the ecliptic 
as now we have it, the latitude reſulting is 35* 3 north; but with the 
obliquity allowed by Hipparchus it will be tound leſs than 35% This 
I ſay only to obviate any objection that may be made by P. Souciet 
to the foregoing argument; though if he pleaſe to examine it he will 
find that an error of a degree in the aſſumed latitude will by no 
means invalidate the proof here given, that this firſt ſtar of Aries 
could be no other than the middle ſtar in lino boreo Piſcium, 
marked » by Bayer. 
Of the eguu- III. TR quem finem equuleus primo inſtitutus fuerit & ad quem 
leus,or wooden uſum adhibitus ex multis veterum ſcriptorum locis ſatis mani- 
horſe of the feſto conſtat. Formam autem atque fabricandi rationem cum nemo 
1 enn“ eorum deſeripſerit, in varias de hac re ſententias eaſque haud parum 
— . n. 412. a ſe invicem diſcrepantes doctiſſimi homines abierunt. Neque hoc 
p. 231. Jan. mirum profecto ei videbitur qui quam difficile hayd raro ſit de rebus 
Se. 1730. r multa ſecula deſuetis & a conſpectu remotis certi aliquid ſtatuere 
— perpenderit; idque præſertim ſi antiqui auctores qui eas com- 
memorant leviter tantum id faciant, nec plene deſcribant. Quod cum 
equuleo, ut dixi, evenerit z nec ullus eruditorum qui poſt renatas li- 
teras hanc machinam nobis explicare ſuſcepit rem adeo feliciter expe- 
diiſſe mihi videretur ut deſcriptio cum 11s que veteres de illa tradunt 
per omnia congrueret; certius atque exploratius aliquid afſequendi 
ſpem omnem prorſus abjeceram. Ceterum inter chartas quaſdam Ro- 
ma tranſmiſſas, in quibus variz imagines antiqui operis jam illic ex- 
tantes delineatz ſunt, quas vir eruditiſſimus R. Meadius haud ita pri- 
dem mihi conſpiciendi copiam præbere dignatus eſt, in unam forte 
fortuna incidi a marmore anaglyptico in palatio Principis Burgeſii ad- 
ſervato deſcriptam, quæ, ut ſtatim conjectabar, hominem in equuleo 
ſuſpenſum exhibuit. Hujus igitur uſu mihi perhumaniter conceſſo 
rem totam attentius conſiderare, loca apud veteres ſcriptores in quibus 
equulei mentionem faciunt ſtudioſius exquirere, & cum hac imagine 
diligenter conferre cœpi: unde tandem evenit ut non ſolum omnes qui 
ſeculis recentioribus de equuleo tractaverant a vero aberraſſe, ſed & 
cauſas quoque errorum, ut mihi videbatur, plane perſpexerim. Quo- 
rum utrumque ex 1is quæ de antiqua hac machina jam dicturus ſum, 
ni fallor, manifeſto apparebit. 
Equuleus igitur, fi ad vocis originem attendamus, pullum equi- 
num vel parvum equum ſignificat, ut ex his Tullii verbis intelligimus: 
«++ Chryſippus omnia in perfectis & maturis docet eſſe meliora; ut in 
equo quam in equuleo *.” Atque hinc formam pariter ac nomen 
* De N, D. 1. 2. c. 14. | 
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machina de qua agimus primo accepit. Equuleum autem cum cruce 
nonnulli minus recte confuderunt. Crux enim patibulum fuit, cui 
ſervi affixi aliique abjectæ conditionis homines ultimo ſupplicio 
afficiebantur. In equuleo autem quzſtiones vi tormentorum habe- 
bantur ad crimina eruenda, Sic Val. Maximus de ſervo quodam me- 
minit qui ſexies in equuleo tortus culpam pernegavit; & nihilominus 
a judicibus poſtea damnatus & in crucem actus eſt bd. Nec forma 
igitur nec fine inſtituto equuleus cum cruce conveniebat. Inter varias 
autem de equuleo ſententias duas tantum, utpote quæ propius ad ve- 
ritatem accedunt, hic memorabo. Altera eſt Hieron. Magii (quem 
ſequitur Gallonius ©) qui ad equi imaginem factum recte judicavit 4; 
altera vero eſt Caraccioli, qui ſtipitem ereftum fuiſſe haud minus 
recte cenſuit ©, In eo autem utrumque lapſum eſſe (ut de aliis errori- 
bus taceam) quod unam ſemper formam habuiſſe exiſtimaverint jam 
demonſtrare conabor. 

Seculis igitur antiquioribus equuleum ad equi imaginem quodam 
modo fabricabant, dorſo in eam longitudinem ac latitudinem com- 
planato ut hominem in illud porrecto corpore impoſitum ſatis conve- 
nienter capere poſſet. Qui torquendus enim erat non inſidebat, ſed 
brachiis ſub equulei pectore retortis, vinctis manibus, pedibuſque 
protenſis, jacebat ſupinus. Duabus etiam trochleis diverſz magnitu- 
dinis equuleum inſtruebant; quarum minor inter clunes in hunc finem 
excavatos, major vero eademque manubriata ſub ventre collocabatur. 
Tortor autem cum utrumque pedem funiculis vel nervis (qui fidiculæ 
dicebantur) ligaſſet, hos deinde contorquens ac per trochleam mino- 
rem ducens majori affixit; tum majorem hanc trochleam manubrio 
circumagens corpus eo uſque extendere potuit, dum artus atque oſſium 
compagines haud fine maximo dolore luxarentur. Jam veterum 
{criptorum teſtimonia quibus hæc deſcriptio confirmari poſſit profere- 
mus. Formam igitur equinam ratio nominis (ut ſupra obſervatum 
fuit) aperte ſatis indicare videtur; ſicut apud nos hodie ſimile quod- 
dam inſtrumenti genus, quod vocamus the wooden horſe, ad pœnas 
militares adhibetur. Idem quoque locutiones iſtz declarant quæ ab 
equo deſumte de equuleo pariter uſurpantur. Ita non tantum con- 
jici & imponi, ſed etiam ire in 3 apud Ciceronem legimus .. 
Atque hinc Pomponii jocus in verſibus Atellanicis: 

Et ubi inſilui in cocleatum equuleum, 

Ibi tolutim tortor 8. 
Ubi voces inſilire & tolutim ab re equeſtri aperte traxit poeta. Porro 
cum cocleatum [legerem trochleatum] equuleum dicit, cocleis vel 
trochleis fuiſſe inſtructum oſtendit. Homines autem in equuleo jacere 
ſolitos docet Seneca, cum ait: Hoc nobis per ſuadere conaris, nihil 
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- @intereſſe utrum aliquis in gaudio ſit an in equuleo jaceat b. Quin 


& fidiculis corpus fuiſſe extenſum teſtis eſt Fabius, apud quem 
pater quod filium torquendo occiderat accuſatus ita loquitur: „ an 
« tu quæſt ionem illam fuiſſe credis qualis vernilibus corporibus ad. 
& hiberur? Ideo enim equuleum movebam artifex ſenex, tendebam 
« fidiculas ratione ſævitiæ, ut leniter ſedibus ſuis emota compago per 
« ſingulos artus membra luxaret i,” Unde etiam Seneca hominem 
in equuleo longiorem fieri dicit k. Atque ut ea de cauſa manus pedeſque 
adſtringi neceſſe erat, ſic illa qua diximus ratione id factum fuiſſe in- 
fra oſtendemus. Huic autem equulei deſcriptioni quod de Zenone 
philoſopho traditur adprime convenire videtur. Is enim, cum a 
« Nearcho tyranno torqueretur, doloris victor ſed ultionis cupidus, 
« eſſe dixit quod eum ſecreto audire admodum expediret ; laxatoque 
« equuleo, poſtquam inſidiis opportunum tempus animadvertit, au- 
rem ejus morſu corripuit, nec ante dimiſit quam & ipſe vita & ille 
corporis parte privaretur 1,” Jam homo in equulei dorſum, ut 


ſupra explicuimus, jacens tanto ſpatio ab humo diſtabat ut ori ipſius 


alius commode ſatis aurem applicare poſſet; ideoque cum fidiculas 
tortor laxaſſet, attractis parum pedibus & capite inflexo aurem ejus 
morſu facile corriperet. Porro veriſimile videtur æneum taurum 
quem confecit Perillus & Phalaridi obtulit hinc ortum ſuum habuiſſe. 
Ab hoc enim crudeliſſimo tyranno homines Sεννναποα ſolitos teſtantur 
Plutarchus * & Alianus *; qua voce Ælianum equulei extenſionem 
intellexiſſe ipſe alibi oſtendit . Sic in Gloſſar. Philoxeni, geεανννν 
equuleus. Cum peritus igitur iſte ſceleris artifex, Perillus, homines 
in equuleo tortos gemitibus ſuis & ejulatibus ſonitum taurorum mu- 
gitui non prorſus abſimilem edere obſer vaſſet; quo artis adjumento 
res quam proxime adſimilari poſſet, de equina effigie in taurinam 
mutanda hominibuſque ei includendis primum cogitaſſe haud ab - 
ſurde credatur. 

Ceterum equina iſta ſpecies non ſemper, ut diximus, equuleo per- 
manſit; ſed poſteris ætatibus in aliam longe diverſam fuir mutata. 
Forma autem converſa ut idem nomen retineret huic machine cum 
multis aliis rebus fuit commune. Nam, ut alias omittam, machina 
iſta bellica quæ ab arietini capitis ſimilitudine aries dicebatur non eam 
perpetuo ſpeciem habuit unde ab initio nomen accepit p. Equuleus 
igitur hiſce temporibus ſtipes erat in altum erectus; cujus ſummæ parti 
lignum tranſverſum atque cornuum more utrinque curvatum impoſi- 
tum eminebat. Duplici etiam trochlea, ut prior iſte, inſtruebatur; 
minori imæ parti ſtipitis ad eam recipiendam excavatæ inſerta, ac 
majori manubriata poneque affixa. Torquendus autem homo in 
equuleum ſublatus, brachiis in lignum tranſverſum retortis manibuſ- 


> Epiſt. 66. i Declam. 19. K Epiſt. 67. V. Max. I. 3. c. 3. 


= Parall. c. 39, Var. HiR. I. 2. c. * Apad Suid. in voce Sees. 
Vid. Lipſ. Poliorcet, 1. 3, dial. 1. = E 


que 


Char. I. Wooden horfe of the ancients. 


que poſt tergum ſtipiti devinctis, pendebat; fidiculis etiam pedes l. 
gabantur, quas per trochleam deinde minorem tranſmiſſas major 
averſæ equulei parti affixa recipiebat, cujus circumactu corpus ex- 
tendebatur. Cum de hac autem equulei ſpecie veteris eccleſiæ ſcrip- 
tores, qui martyrum acerbiſſimos cruciatus ſub Romanis imperatori- 
bus literis conſignarunt, ſæpiſſime mentionem faciant; eorum potiſ- 
ſimum teſtimoniis utemur in forma illius demonſtranda : Stipitem in- 
ter alios S. Hieronymus appellat a. Item Prudentius : 

Jubet amoveri noxialem ſtipitem *, 
Atque in altum fuiſſe erectum ex eo apparet quod torti homines in 
illo ſuſpendi ac pendere dicebantur; ut ex Euſebii & Prudentii verbis 
mox adducendis videbimus. De ligno tranſverſo nihil apud antiquos 
auctores invenio ; quod multis eruditorum allucinationibus in hac ma- 
china deſcribenda cauſam dediſſe fas eſt ſuſpicari. Sed in imagine 
quam delineatam exhibuimus lignum illud bicorne plane conſpicitur. 
Trochleis quoque inſtructum fuiſſe ex illis Euſebii verbis colligi po- 
teſt: Quidam, manibus poſt tergum revinctis, ad ſtipitem ſuſpen- 
« debantur, ac membrum unumquodque wuayyavru quibuſdam diſten- 
« debatur . Ubi vocem wuayyavus, que machine cuicunque fere 
nervis aut manubrio inſtructæ convenit, plurali numero adhibens 
trochleas ſignificare videtur. Porro ut manus poſt tergum vinctas fu- 
iſſe hic docet Euſebius; ſic brachia retorta memorat Prudentius, ubi 
judicem ita imperantem inducit :. 

Vinctum retortis brachiis 

Surſum ac deorſum extendite, 

Compago donec offium 

Divulſa membratim crepet :. | 
Item pedes vinciri ſolitos ex alio ejuſdem poetæ carmine apparet, in 
quo martyr ex equuleo ſic loquitur: 

Miſerum putatis quod retortis pendeo 

Extentus ulnis, quod revelluntur pedes u. 
Quo pedes autem revelli poſſent prius adſtringi debebant. Ex utriuſque 
etiam ſcriptoris verbis ſtipitem, ut diximus, erectum fuiſſe apparet. 
Atque hinc judex ſurſum ac deorſum eodem tempore corpus extendi 
jubet. Etenim hac corporis poſitione, dum pedum revulſu inferiores 
ejus partes deorſum extenderentur, humeros tranſverſo ligno ſuffultos 
nexuque manuum ad ſtipitem repreſſos ſurſum protrudi atque luxari 
neceſſe erat. Et quia ab humo elevati pendebant, hinc apud Sozo- 
menum præſes Chriſtianum hominem in equuleo torquendum ag 
ſublimem tolli, præcipit; cui is, latera nudans, non opus eſſe inquit 
ut lictores ipſum in equuleum levando ac poſtea deponendo fruſtra de- 
tatigentur *. Imo quo pœnæ conſpectiores eſſent equuleos in cataſta 
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fuifſe conſtitutos haud male ſenſiſſe videtur Ferrarius 7; de qua mar- 
tyris verba apud poetam jam ſæpius laudatum intelligi poſſe obſervat; 

Emitto vocem de cataſta celſior *. 

uibus & illa, ni fallor, ejuſdem carminis adjungi poſſint: 
Incenſus his Aſclepiades juſſerat 
Exiſcerandum corpus equuleo eminus 

Pendere = 
Cataſta autem pegma vel tabulatum eſt, in quo apud nos quoque i 
collocantur quibus numellæ pœna infligitur. Sigonium o igitur alio!. 
que viros doctiſſimos cataſtam de ipſo equuleo perperam accepiſſe 
cenſet Ferrarius. Et revera, ni equuleus in cataſta collocatus eſſet, 
qua ratione corpus in eo eminus pendens tortores ungulis ſuis ferreis 
eviſcerare poſſent? proinde fidiculas ad corpus extendendum in hac 


forma equulei æque ac priori adhibitas fuiſſe ex codice Juſtiniani diſ- 


cimus; ubi Valentiniani imp. edicto “ decuriones exſortes omnino 
earum eſſe pœnarum quas fidiculæ & tormenta conſtituunt“ ju. 
bentur ©, Hiſce autem verbis equuleum veteres haud raro deſeribere 
ſatis notum eſt. 


Jam ſi verba & locutiones quæ diverſis temporibus equuleo tributa 


ſunt paulo attentius conſideremus, eidem formæ nequaquam congru- 
ere neceſſario fateri cogemur. Primum enim ex novo adjecto nomine 


formæ mutationem colligere licet. Nam vox ſtipes machinæ ad equi 
imaginem factæ nullo modo convenire potuit. Quare aut effigiem 
equinam, contra certam vocis equulei interpretationem ac veterum lo- 


cutiones ab illa deſumtas, nunquam habuiſſe dicendum eſt ; aut cum 


ſtipes deinceps vocari cœpit aliam formam accepiſſe. Præterea anti- 
quius jacere, poſtea vero pendere & ſuſpendi in equuleo homines di- 


cuntur; qui duo corporis ſitus tam longe diverſi formam machinz 


haud minus diverſam requirunt. His accedit quod alteri forme al- 
terum effectum adſcribi videtur. Veruſtioribus enim ſeculis corpus 
ſimpliciter extendi dieitur, utpote in planum porrectum; ſequentibus 
vero ætatibus ſurſum ac deorſum, quod pendenti convenit, id fieri 
Jabexur. Denique in priori equuleo homo decumbens ea fuit altitu- 


dine ut in aurem alicui ſuſurrare poſſet; quod in poſteriori ſuſpenſo 
-propter nimium a ſolo ſpatium haud omnino congruit. Et quis jam 
non videt hanc verborum ac locutionum diſcrepantiam ad duplicem 


equulei ſpeciem neceſſario referendam eſſe? Certe homines iſti eruditi 
qui aliter ſenſerunt dum omnia apud veteres de hac re loquendi genera 
ſententiæ ſuæ accommodare conati ſint, eis difficultatibus fuerunt im- 
pliciti unde nullo modo ſeſe explicare potuerunt. Verum ne qua hoc 
in dubium vocandi anſa in poſterum reſtet, duo teſtimonia ex us tem- 


poribus quibus ſtipitis formam equuleo ſupra tribuimus a Gallonio in 


contrarium allata © breviter diluemus. Alterum ex illis S. Hieronymi 
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verbis petitur : * Cum equuleus corpus extenderet & manus poſt ter- 
« gum vincula cohiberenr, oculis, quos tantum tortor alligare non 
« poterat, ſuſpexit ad cælum e.“ quo loco neceſſe eſſe ut in 
equuleo torti corpore proſtrati jacerent contendit Gallonius. At nemo 
non clare perſpiciet hominem eo modo quo diximus ſuſpenſum æque 
facile ad cælum ſuſpicere poſſe ac ſi corpore ſupino jaceat. Alterum 
teſtimonium ex Amm. Marcellino adducitur: - Innocentes tortoribus 
d expoſuit multos, vel ſub equuleo cepit [rectius Valeſius caput) 
incurvos, aut ictu carnificis torvi ſubſtravit . Et alibi: «« Quan- 
« quam incurvus ſub equuleo ſtaret 8.“ Unde idem vir doctus no- 
vum quoddam & inauditum cruciandi genus excogitavit; quaſi tor- 
tores nonnunquam doloris augendi gratia, laxatis funiculis, corpus 
ſub ventrem equulei cadere — ibi incurvatum pendere ſinerent. 
Verum non ſub equuleo cecidiſſe vel pependiſſe dicit Ammianus, ſed 
ſtetiſſe: quod qua ratione cum Gallonu ſententia convenire poſſit non 
intelligo. Sed quia mos fuit eos qui in equuleo torquendi erant prius 
flagellis verberari, incurvus fortaſſe dixit quod verberibus laceratus 
9 corpore ſtare amplius non potuit; idque ſub equuleo, hoc eſt, 
juxta equuleum; ut cum dicitur, ſub haſta venire h: quod de voce 
etiam incurvos in altero Ammiani exemplo pari ratione dici poteſt. 
Ni quis potius de catenis onuſtis earumque pondere incurvatis voces 
iſtas intelligere malit; quemadmodum & in re ſimili ſcribit Pau- 
linus Aquitanus: 

Mceſtorum pallens infelix ordo reorum 

Hzrebat, nexis per ſquallida colla catenis, 

Incutiens fractis ſtridentia vincula membris, 

Et motans tardos, incurvo pectore, greſſus i. 
Hic voces . incurvo pectore” eodem ſenſu quo Ammianus caput in- 
curvos uſurpaſſe videtur. Nonnullos etiam ex hoc infelici ordine 
equuleo deſtinatos fuiſſe poſt pauca ſignificat. 

Aſt alii ſurſum porrecti robora ligni, 

Triſte miniſterium, furioſo corde parabant; 

Ut caro diſtentis propere, male pendula, membris 

Tortori laceros crucianda exponeret artus. | WIN 
Ubi etiam verba, «+ ſurſum porrecti robora ligni & caro pendula,” erec- 
tam equulei formam plane demonſtrant. Ceterum cum neque verberibus 
neque membrorum extenſione ut rem quæſitam confateretur homo 
tortus evinci potuit, ignes & ardentes laminæ ævis antiquioribus cor- 
pori admovebantur. Ita Fabius rem totam ordine recitans: | 
ſcindo veſtes, tu intremiſcis 3 ego ad: flagella nudo corpus, te facit 
pallor exanimem; ego equuleos, ego poſco flammas; tu non ha- 
bes in meo dolore patientiam *.” Et V. Maximus: Rupit ver- 
bera, fidiculas laxavit, ſolvit equuleum, laminas extinxit, priuſ- 
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<6 quam efficere potuit ut tyrannicidii ſocios indicaret l.“ Sequenti- 
bus autem ſeculis, cum jam ſtipitis ſpeciem equuleus receperat, hiſce 
omnibus torquendi modis ungula etiam ferreæ adjiciebantur, quibus 
latera'& aliæ corporis partes laniari ſolebant. Sic in codice Juſtiniani 
præcipitur: Si convictus fuerit, & ad proprium facinus detegenti- 
% bus repugnaverit pernegando, fit equuleo deditus, unguliſque ſul- 
4 cantibus latera perferat pœnas proprio dignas facinore ®,” Atta- 
men quo tempore hæc formæ immutatio inter Romanos fieri cœperit 
pro certo affirmare nequeo. Ad Fabii ſaltem ætatem hoc eſt, impe- 
rium Domitiani, ſpeciem manſiſſe equinam eo credibile videtur quod 
pater, 2 in declamatione ſupra citata ob filium a ſe tormentis occi- 
ſum defenſionem ſibi inſtituir, ranquam jacentem in cruciatibus illum 
deſcribit. Ratio autem mutationis ſatis, opinor, probabilis adferri 
poteſt, Inferioribus enim Romani imperii ætatibus non tantum Chri- 
ſtianos, ſed alios etiam eximiæ dignitatis homines majeſtatis crimine 
poſtulatos, equuleo traditos fuiſſe ſæpius legimus. — autem 
in quæſtionibus jure conſtitutis ſolum adhibebatur, nihil amplius erat 
neceſſarium quam ut ea que a reo dicerentur ipſi judices aliique 
quorum intereſſet exaudire poſſent; cui propoſito forma equina ſatis 
conveniebat. Poſtea vero cum crudeliſſimis iſtis tyrannis ad ſuſpici- 
onibus ſuis indulgendum atque Chriſtianos vexandum hac machina 
abuti placuit, erecta forma ſine dubio omnium fuit commodiſſima. 
Nam ita crucis ſpeciem quodam modo referebat, quo major pœnæ 


eſſet ignominia ; & præterea homo tortus oculis circumſtantium ad 


alios deterrendos magis exponebatur. Apud Græcos ſane, unde Ro- 
mani acceperunt, figuram equinam in uſu fuiſſe cum Perilli taurus 
tum etiam Zenonis hiſtoria ſupra memorata manifeſto ſatis declarare 
videntur. 

Verum enimvero ut diſcrimen inter has duas machinas clarius pa- 
teſcat, ac melius inter ſe conferri poſſint, utriuſque imaginem hic con- 
junctim exhibemus. 

Fig. 1. Prior forma equulei. 

Fig. 2. Poſterior forma equulei. 

Priori adſtat tortor majoris trochleæ manubrium tenens, quo hominem 
in dorſum equulei impoſitum extendat. Poſterior autem, quam a cla- 
riſſimi Meadii exemplari delineatam dedimus, tres humanas figuras 
habet adjunctas; quarum una eſt hominis in equuleo ſuſpenſi, duæ 
rel iquæ ſunt tortorum. Ex his alter, chlamyde (quam veſtem tortori 
etiam tribuit Hieronymus ) ab lævo humero pone rejecta, dextrum 
equulei cernu dextra prehendit quaſi} recte aliquid compoſiturus; al- 
ter vero, utpote prior is adjutor, nudus, ac genu nixus, ad pedes tor- 
quendi hominis vinciendos ſe parat. Quod ſiniſtrum autem equulei 
cornu dextro ſit brevius injuria temporis accidiſſe credamus; quia 
ſumma pars plane abrupta eſſe videtur. Quædam aut ipſe artifex 


TI, 3. e. 3. ® L. 7. de malefic, ® Ubi ſupra, 
5 aut 


A — © an 


eee © od e If I kc 


Chap. I. Mooden horſe of the ancients. 


aut faltem delineator omiſit. Etenim nec inferior pars ſtipitis, ubi 
conſpici poſſet, nec trochlea ad imum conſpicitur: nam alteram 
trochleam pone collocari ſolitam ſupra notavimus. In eo autem al- 
teruter manifeſto erravit, quod hominem in equuleo ita conſtituerit ut 
pedum digitis ſolum tangere videatur; quod neque pendenti neque 
veterum teſtimoniis de hac re ſupra adductis omnino convenit. Sed 
vetuſtis hujuſmodi monumentis haud raro accidere invenimus ut partes 
præcipuas & quæ ſummam operis continent artifices diligenter ac ſtu- 
dioſe effinxiſſe contenti, reliquas vel prorſus neglexerint vel minus ſal- 
tem accurate expreſſerint. Ceterum ne quis ea diutius fruſtra requirat 
quæ in exemplari deſiderantur; ſeorſim delineata oculis ſubjecimus 
una cum tortore trochleam convertente fig. 3. Arcus autem qui 
juxta hominis ſuſpenſi caput ſiniſtrorſum conſpicitur nihil cum equuleo 
habet commune; ſed oſtii alicujus partem, carceris forſan unde pro- 
ductus fuĩit, exhibet. 

Jam ſi duplicem hanc equulei formam ac ſingulas partes inter ſe 
conferamus, eundem plane torquendi modum ſub diverſa ſpecie utri- 
que fuiſſe facile videbimus. Si priorem enim ad equi imaginem fac- 
tam in altum modo erectam mente concipiamus, trochleæ, fidiculæ, 
retor ſio brachiorum, & totius corporis extenſio, haud aliter atque in 
poſteriori conſtitui apparebunt. Præterea nihil difficile, nihil opero- 
ſum videtur; ſed facilis & expedita cruciandi ratio nobis ſe offert, 
quæ in publicis ſuppliciis præcipue requiritur. 

At nequis poſt omnia quæ hactenus dicta ſunt, furcam, hoc eſt, cru- 
cem ad furcæ imaginem factam, pro equuleo nos protuliſſe ſuſpice- 
tur; ſciendum eſt hanc equulei peciem furcz non admodum fuiſſe 
diſſimilem. Hoc Theophili cujuſdam verba a Gallonio plane contra 
ſententiam ſuam allata demonſtrant: Ecce,“ inquit, «+ modo Chri- 
« ſtianus ſum, quia in cruce, id eſt in equuleo, ſuſpenſus ſum. Equu- 
eus enim crucis quandam ſimilitudinem gerit *.” Nihilominus ta- 
men furca in multis ab equuleo differebat. Primum enim ima pars 
cornuum ad formam V literæ in acumen coibat; deinde cornua multo 
erant longiora; præterea, qui in furcam agebatur brachiis ſupra caput, 
non poſt tergum, retortis pendebat; denique manus haud ſtipiti con- 
junctæ, ſed cornibus diſpanſæ ligabantur, ut oſtendit Lipſius p. Et 
tamen alibi vir idem eruditiſſimus Auſonii verba de Cupidine torto 
cruci aſſignat a, quæ ad equuleum omnino referri debent. Locus 
Auſonii ita fe habet: 

Hujus in excelſo ſuſpenſum ſtipite Amorem, 

Devinctum poſt terga manus, ſubſtrictaque plantis 

Vincula mcerentem, nullo moderamine pœnæ 

Adfligunt *, 
Cum poeta hic ait, < devinctum poſt terga manus”, non crucem ſed 


De SS. Martyr. cruciat. c. 3. e De cruce, |. 3. c. 6. 1 Ibid, I. 1. c. 5. 
r Edyll. 6. 
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equuleum plane deſcribit. Porro cum Sulpicius Severus de B. Mar. 
tino loquens ait gloriam martyris eum adeo affectaſſe ut, fi licuiſſet, 
c equulcum, ſponte aſcendiſſetꝰ f; machinæ figura ac ratio ſuſpenſionis 
quemadmodum id facere potuiſſet aperte ſatis oſtendunt: in furca au- 
tem ſe ipſum nemo ſuſpendere potuit. 

In ſumma autem, cum tota hujuſce rei probatio veterum ſcripto- 
rum teſtimoniis præcipue nitatur, ut plura adferre quæ haud parva 
copia ſeſe obtulerunt, ſupervacaneum duximus; ita nec pauciora ad 
plenam ejus explicationem ſufficere exiſtimavimus. Verum quæcun- 

ue de ea apud antiquos leguntur, uni aut alteri ſpeciei ſupra deſcriptæ 
acile tribui poſſunt. Qui ad auctoris igitur ætatem & diverſos lo- 
quendi modos diverſis temporibus de equuleo uſurpatos attenderit, ni- 
hil, opinor, difficultatis in poſterum inveniet quid de hoc tormenti 


Nr ſtatuere debeat ; in quo explicando tot viri eruditi hactenus 
e fruſtra torſerunt. 


Of the Styli, IV. li jous ; | reati ; 
of ; J + IV His curious paper is extracted from a treatiſe written by 


a by the Hon, Sir John Clerk, entitled, „De ſtylis veterum, & di- 
PL ancients? verſis chartarum generibus” : in which, the learned and judicious author 
By Rog. Gale takes occaſion from. ſome antique braſs implements found near the wall 
/q; n. 420. of Antoninus Pius, now named Graham's: Dyke, in Scotland, to give 
p.157- 48: us.a curious diſſertation upon the Stylus, an inſtrument uſed by the 
c. 1731. : 3E . 

ancients. for writing, with the figures of ſome of them annexed ; two 
of which are repreſented: in the ſhape and form of the Roman fibula, 
but the author is of opinion they were deſigned for a different pur- 

poſe, for which he produces very cogent reaſons. 
Fe obſerves that before the uſe of pens. the ancients wrote with an 
inſtrument called by them a ſtylus or Graphium. The matter of it 
was gold, filver, braſs, iron, or bone; the ſhape various, but always 
pointed and ſharp at one end, flat and broad at the other: the firſt 
for writing, or rather cutting their letters, the later for defacing or 
rubbing out whatever wanted correction; for all which, as well as 
for every thing elſe aſſerted by him, he produces ſufficient proofs 
from proper authors. He informs us that the ſtyli made of iron were 
ſometimes uſed as daggers, and quotes two paſſages out of Suetonius 
to prove it; one where J. Cæſar is ſaid: to have wounded Caſſius in 
the arm graphio.; the other where he tells us it was cuſtomary with 
Caligula to get his enemies murdered graphiis when they came into 
; the ſenate· houſe, and confirms theſe two paſſages by a third taken 
from Seneca's firſt book de clementia. He ſuppoſes the ſtylus made 
of bone was for the uſe of women and children, as lefs dangerous 
than thoſe of metal; by a quotation from Prudentius it appears that 
Caſſianus the martyr was killed by his ſcholars with iron Ityli, He 
agrees with Petavius, or his editors, that the implements which- gave 
birth to this diſſertation were ſtyli, and not fibulæ ad connectendas 
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veſtes, as Monfaucon and other antiquaries have imagined; and thinks 
an objection that the tongues of the ſtyli muſt have been much longer 
than the tongues of their ſuppoſed fibulæ, to be of little weight; 
ſince they muſt have differed in length according to the different fancy 
of the writer. Military men might ſometimes write with the point of 
their daggers, and from this practice the words ſtylus and pugio came 
to be confounded ; but men of buſineſs and private — — cannot 
be ſuppoſed to have made uſe of daggers for writing. He obſerves 
alſo, which is no ſmall argument for his ſide of the queſtion, that if 
Monfaucon had conſulted the numerous draughts he has publiſhed of 
the habits belonging to the old Greeks and Romans, he would not 
have found one of theſe implements either as a faſtening or an orna- 
ment upon them. He proceeds next to a deſcription of theſe ſtyli 
found in Scotland, and ſhews how they were accommodated to the 
buſineſs he ſuppoſes them deſigned for ; but as the copper plate pre- 
fixed to his diſſertation will give us a much clearer notion of that, I 
refer to it, and only take notice that the fifth figure in it is ſo intirely 
different from the others that he himſelf is in ſome doubt about it, 
and owns it might have ſerved the aruſpices in examining the bowels 
of animals, and have been one of thoſe inſtruments called extiſpicia. 
However, he thinks that if he ſhould pronounce it to have been a 
ſtylus he ſhould not be much out of the way, ſince the ancients had 
their thecæ graphiariæ, which name will agree very well with this 
braſs caſe and the inſtrument found within it. From the ſtylus uſed 
to form letters comes the figurative expreſſion, that a perſon writes 
ſuch or ſuch a ſtyle, to denote his manner ; which way of ſpeaking 
our own and other modern nations have introduced into their language. 
As to the ſeveral ſorts of Charta uſed for writing, he obſerves the 
moſt ancient were made of barks of trees, or ſkins, or were ſuch as 
are called Pugillares. The oldeſt were of the inner bark of trees cal- 
led liber in Latin, whence a book had the ſame name; but very 
little of this ſort is now in being, except the Egyptian paper may be 
accounted one ſpecies of it. The Papyrus was called BGE or 
bie- by the Greeks, and thence their books Bie or BE. This 
fort of charta was made of a plant that had many pelliceous tunicles, 
as Pliny informs us, which were ſeparated from one another by a 
needle, and then glued again together to give them a ſtrength and 
firmneſs ſufficient to retain what might be written upon them. 
Alexandria was the place moſt eminent for this manufacture. There 
are ſome fragments of this ſort ſtill extant in libraries, particularly 
the famous M. S. of St. Mark's goſpel at Venice. The chartæ mem- 
branaceæ are made of the ſkins of animals, dreſſed either like our 
glove-leather or modern parchment. The firſt ſort was commonly 
uſed by the Jews for writing the law of Moſes, and from the rolling 
up of theſe ſkins comes the word volumen. But the ſkins which 
arro and Pliny ſay were firſt made by Eumenes king of Pergamus 
12 2 were 
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were in more common ule: however, Eumenes, who is related 
theſe authors to have made them in oppoſition to Ptolomy king of 
Egypt when he forbid the exportation of the papyrus from his do- 
minions, does not ſeem to be the inventor of the chartæ membrana- 
ceæ; for Herodotus, who lived long before his time, informs us that 
the Ionians and other nations uſed to write upon goat and ſheep-ſkins, 
Joſephus alſo tells us that the Jews ſent their laws written upon ſkins 
in letters of gold to Ptolomy ; by which it ſeems the writing upon 
ſkins was no new thing at that time among the Jews. The uſe of the 
pugillares was alſo very ancient, being mentioned by Homer, and b 
Plautus. They were made of all ſorts of wood, — and ſkins 
colours, as 
red, yellow, green, ſaffron, white, and others. Being waxed over 
any thing was eaſily written upon them by the point of the ſtylus, 
and as eaſily rubbed out and altered by the flat part of it. Some- 
times theſe pugillares were made of gold, ſilver, braſs, or lead, 
and then there was a neceſſity of an iron ſtylus to write or cut the 
letters upon them, which vw! FR that paſſage in Job ch. xix. Quis 
mihi der ut exarentur in libro, ſtylo ferreo & plumbi lamina, vel 
certe ſculpantur in filice. They conſiſted ſometimes of two, three, 
five, or more Pages, and thence were called duplices, triplices, quin- 
tuplices, and multiplices ; and by the Greeks, d, reinlvxe, &c. 
The diptychs and triptychs that were covered with wax ſerved only 
for common occurrences, the other ſorts received every thing elſe that 
was writ upon chartz or membranz, and were ſometimes called by 
the Greeks palimpſeſtz, from the rubbing out of the letters upon 
them. The chartæ linteæ and bombycinæ made of linnen or cot- 
ton were of a much later date; and from theſe we learned to make 
the paper now in uſe of linnen rags, an invention probably of about 
fix hundred years ſtanding. Writing was practiled upon all theſe 
chartæ with a reed, and afterwards with a pen, except upon the pu- 
gillares. Theſe reeds grew upon the banks of the Nile; the Greeks 
alſo uſed reeds imported from Perſia for the ſame purpoſe. Calami 
argentei are alſo mentioned for writing. 
Their letters were formed with liquors of various colours, but 
chiefly black, thence called atramentum, and in Greek wiaay or 
ergy, It was ſometimes made of the blood of the cuttle fiſh, 
ſometimes of ſoot. Apelles compoſed a black of burnt ivory, which 
was called Elephantinum. They had ink alſo from India of an ap- 
proved compoſition, as Pliny fays. - The titles of their chapters and 
ſections were written in red, or purple: hence the titles of the Roman 
laws are called Rubrice. Their Purpura was an exceeding bright red 
or crimſon, much in vogue with E Byzantine writers and called 


Kiwakaesz It was a liquor made of the Murex boiled and its ſhell 


very finely er. z or as Pliny relates, of the blood of that fiſh. 
Almoſt all the 


ancient emperors wore this colour, their names were 
painted 
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painted in it upon their banners, and they frequently wrote with it 
and wore it. This colour was often the diſt inction of a Roman ma- 
giſtrate, and to put on the purple was the ſame thing as to aſſume the 
overnment. This colour was ſo admired by the poets that they cal- 
ed every thing which was very bright and fine, purple ; as Horace 
complements the ſwan, which is never of any colour but white, with 
« purpercis ales oloribus.” We find even ſnow honoured with the ſame 
epither, whence ſome have imagined that purpureus ſignified white. 
The children of the emperors, and ſuch as had a proſpect of riſing to 
the throne, and their guardians, ſometimes wrote with green; gold 
alſo was employed for the like purpoſe. They that deſire to ſee 
more upon this ſubje& may have recourſe to Mabillon de re diplo- 
matica, and Monfaucon in his palæographia Græca. 
v. 1 * inſcription fig. 4. as curious as any yet diſcovered in Bri- 4 Roman is- 
tain, was found the beginning of laſt April at Chicheſter, /#ription found 
in digging a cellar under the — of St. Martin's- lane, on * wy rag rey 
the north ſide as it comes into North-ſtreet. It lay about four foot nl —_ 
under ground with the face upwards, by which it had the misfortune to St. Ge. 
receive a great deal of damage from the picks of the labourers as they 1723- 
endeavoured to raiſe it ; for beſides the defacing ſeveral letters, what Fis · 4- 
was here diſinterred of the ſtone was broke into four pieces : the 
other part of it ſtill wanting, is in all probability buried under the 
next houſe, and will not be brought to light till that is rebuilt. The 
inſcription is cut upon a grey Suſſex marble, the length of which was 
ſix Roman feet, as may be conjectured by meaſuring it from the 
middle of the word TEMPLUM to that end of it which is entire, 
and is not altogether three foot Engliſh, from the point mentioned. 
The breadth of it is two and 4 of the ſame feet, the letters beautifully 
_ 72 drawn, thoſe in the two firſt lines three inches long, and 
the reſt 2 4. | 
Being at Chicheſter in September laſt with Dr. Stukely, we took an 
accurate view of this marble, which is now fixed in the wall under a 
window within the houſe where it was found; and that we might be CE 
as ſure of the true reading as poſſible, wherever the letters were de- 
faced, we impreſſed a paper with a wet ſponge into them, and by 
that means found thoſe in the fifth line to have been as we have ex- 
preſſed them above, and not as in other copies that have been handed 
about of this inſcription. The only letter wanting in the firſt line is 
an N before EPTVNO, and ſo no difficulty in reading that. As to 
the ſecond, though it was more uſual in inſcriptions of this nature to 
exprefs the donation by the word SACRVM only, referring to the 
temple or altar dedicated; yet we have ſo many inſtances in Gruter's 
corpus inſcriptionum of TEMPLVM and ARAM alſo cut on the 
ſtones, that there is not the leaſt occaſion to ſay any thing farther 
upon that point. The third line can be no other way filled up, than 
as I have done it by the prick*d letters: I muſt own, however, that 
4 I have 
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I have had ſome ſcruple about the phraſe of DOMVS DIVINA, the 
ſame thing as DOMVS AVGVSTA, the Imperial family, which 1 
cannot ſay occurs with any certainty of the time it was uſed in before 
the reign of Antoninus Pius, from whom, down to Conſtantine the 

eat, it is very frequently met with in inſcriptions. This kept me 


| ome time in ſuſpenſe, whether this found at Chicheſter could be of ſo 


early a date as the time of Claudius: but as we find ſeveral inſcripti- 
ons in Gruter with thoſe words in them, or I. H. D. D. In honorem 
domus divinæ, which is much the ſame thing, without any mark of 
the time when they were cut, they may have been before the reign of 
Antoninus Pius, and then only came into more genera] uſe ; and as 
the time that Cogidunus lived in will not let this be of a later ſtand- 
ing, I think we may offer it as an authority for the uſe of this piece 
of flattery to the emperors long before that excellent prince came to 
the purple. The third line, as I believe, was EX AVCTORITATE. 
TIB. CLAVD. and the fourth COGIDVBNI. R. LEG. &c. that is, 
« Ex auctoritate Tiberii Claudii Cogidubni regis, Legati Auguſti in 
<<, Britannia, for the following reaſons. We are informed by Taci- 
tus in vita Agricolæ ©, That after Britain had been reduced to a Ro- 
man province by the ſucceſsful arms of Aulus Plautius, and Oſtorius 
Scapula, under the emperor Claudius, Quædam civitates Cogiduno 
„ Regi erant donatz, is ad noſtram uſque memoriam fidiſſimus re- 
«© manſit, vetere ac jam pridem recepta populi Romani conſuetudine 
cut haberet inſtrumenta ſervitutis & Reges.” This Cogidunus ſeems 
to be the ſame perſon as Cogidubnus in our inſcription, the letter B 
in the third ſyllable making little or no difference in the word, eſpeci- 
_ if pronounced ſoft, as it ought to be, like a V conſonanr. 

t is ſo well known to have been the cuſtom of the Roman Liberti 
and Clientes, to take the names of their patrons and benefactors, that 
it would be waſting of time to prove the conſtant uſage of that prac- 
tice. Now as this Cogidubnus, who in all probability was a petty 
prince of that part of the Dobuni which had — to Claudius, 
and one that continued many years faithful to him and the Romans , 
had given him the government of ſome part of the iſland by that 
emperor, nothing could be more grateful in regard to Claudius, nor 
more honourable to himſelf, after he was Romaniſed, than to take the 
names of a benefactor to whom he was indebted for his kingdom, 
and ſo call himſelf TIBERIVS CLAVDIVS COGIDVBNVS. I 


ſe him to have been a Regulus of the Dobuni ; becauſe we are 


ſu 

told by Dion Caſſius * that Aulus Plautius having put to flight Cata- 
ratacus and Togodumnus ſons of Cunobelin, part of the Boduni (the 
{ame —_—__ as the Dobuni) who were ſubje& to the Catuellani, ſub- 
mitted to the Romans; and the name Cogidubnus, or Cogiduvnus, 


Coc o Dubn, or Duvn ?, ſignifying expreſly in the Britiſh language 


Cap. 14. u V. Tacit. ut ſupra. * In lib. Ix. 
V. Baxteri Gloſſar. in verbis Cocipusxvs..& Dopyxi. 
PRINCEPS 
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PRINCEPS DOBVNORVM, ſeems to put the matter out of all 
doubt. How far his territories extended it is impoſſible to define. 
Biſhop Stillingfleet * ſuppoſes them to have lain in Surrey and Suſfex ; 
Suſſex certainly was part of them, ſince the temple mentioned in this 
inſcription was erected in it by his authority; and it is not unlikely 
that beſides the Regni who were the people of thoſe two counties, he 
might have that part of the Dobuni which had ſubmitted to the Ro- 
mans, and ſeems to have been his own principality, together with the 
Ancalites, Bibroci and Segontiaci, whoſe countries lay between the 
Dobuni and the Regni beſtowed upon him; the words „ civitates 
« quzdam” in Tacitus, importing no more than ſome few towns, 
but ſeveral people, the word Civitas always ſignifying a People in. 
that hiſtorian. 

Before I proceed any farther, it will not be amiſs to obſerve, that 
Togodumnus and Cogidubnus, though their names are ſo much alike, 
were two diſtinft perſons: the firſt was ſon of Cunobelin, king of 
the Trinobantes, vanquiſhed: and killed in battle by Aulus Plautius. 
The ſecond a prince that ſubmitted to. Oſtorius Scapula, and continued 
in his fidelity to the Romans, « in noſtram uſque memoriam“ ſays 
Tacitus, who. was born at the later end of Claudius's reign ; ſo that 
Togodumnus was probably dead before: Cogidubnus had his govern- 
ment conferred upon him, I call it his government, for though by 
the letter R ſtanding in the inſcription with a point both before and 
after it, by which it plainly denotes an entire word of itſelf, it may 
ſeem. that it was intended for COGIDVBNT REGIS, and I believe 
was ſo in reſpect of his quondam dignity ; yer it is evident that he had 
condeſcended to take the title of LEGATVS AVGVSTI IN BRI- 
TANNIA from Claudius; and that too muſt have been only over 
thoſe people that he had given him the government of, Aulus Plau- 
tius, Oftorius Scapula, Didius Gallus, Avitus Veranius, and Sueto- 
nius Paullinus, having the ſupreme command ſucceſſively about this 
time in this iſland, the ſecond and laſt of which are called expreſsly 
Legati by Tacitus * The Legati Cæſaris or Auguſti were thoſe, 
qui Cæſaribus ſubditas regebant provincias.“ 

The ſixth line has loſt at the beginning the letters COLLE, but ſo 
much remains of the word as makes it to have been indubitably when 
entire COLLEGIVM, and the following letters are an abbreviation. 
of FABRORVM. Theſe colleges of artificers were very ancient at 
Rome, as ancient as their ſecond: king Numa Pompilius, if we ma 
believe Plutarch *, who tells us, that the people were divided by him 
into what we at this day call Companies of Tradeſmen,” and men- 
tions the Tilos or Fabri among. them, though Florus © ſays, that 
Populus Romanus a Servio Tullio relatus fuit in cenſum, digeſtus- 
in Claſſes, Curiis atque Collegiis diſtributus.“ But as the power 
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of the Romans extended itſelf, it carried the arts of that great people 
along with it, and improved the nations that it ſubdued by civilizin 
and teaching them the uſe of whatever was neceſſary or advantageous 
among their conquerors, from which moſt wiſe and generous diſpoſi- 
tion, among other beneficial inſtitutions, we find theſe Collegia to 
have been eſtabliſhed in every part of the empire, from the frequent 
mention of them in the inſcriptions collected by Gruter, Spon, ard 
other antiquaries. Several ſorts of workmen were included under the 
name of Fabri, particularly all thoſe that were concerned in any kind 
of building, whence we meet with the Fabri Ferrarii, Lignarij, 
« Tignarii, Materiarii, Navales,” and others; the laſt named may 
have been the authors of dedicating this temple to Neptune, havin 
ſo near a relation to the ſea, from which the city of Chicheſter is at 
ſo ſmall a diſtance, that perhaps that arm of it which ſtill comes u 
within two miles of its walls, might formerly have waſhed them. 
The reſt of the fraternity might very well pay the ſame devotion to 
Minerva, the goddeſs of all arts and ſciences, and patroneſs of the 
Dædalian profeſſion, | 
As no les than five letters are wanting at the beginning of the 

ſixth line, there cannot be fewer loſt at the beginning of the ſeventh, 
where the ſtone is more broke away than above; ſo that probabl 
there were ſix when it was perfect. What we have left of them is 
only the top of an S; I will not therefore take upon me to affirm any 
thing as to the reading of them, which is ſo entirely defaced ; perhaps 
it was A. SACR.S. “a ſacris ſunt;” perhaps it was HONOR. S. 
«« Honorati ſunt :” as to the former, we find theſe Collegia had their 
Sacerdotes, therefore Qui a ſacris ſunt,” which is found in inſcrip- 
tions 4, would be no improper term to expreſs them; or it might 
have been SACER. S. «+ facerdotes ſunt,'* ſince we find ſuch mentioned 
in the following inſcriptions e. 

MAVORTI SACRVM 

HOC SIGNVM 

RESTIT - - | 

COLL. FABR. ARI | 

CINORVM ANTIQVISS. 

VETVSTATE 

DILAPSVM ET 

REFECER. CVR. L. LVCILIVS 

LATINVS PROC. R. P. ARIC. 
ET T. SEXTIVS MAGGIVS 
'SACER. COLL. EIVSD. 
« Mavorti ſacrum hoc ſignum reſtituit Collegium Fabrorum Arici- 

« norum antiquiſlimum, vetuſtate dilapſum, & refecerunt. Curabant 
Lucius Lucilius Latinus, Procurator Reipublice Aricinorum, & 
« Titus Sextius Maggius Sacerdos collegii ejuſdem.“ 


4 V. Grut. Corp. xxix. 8. Cxx1. 1. DCxxx11.1. Spon. Miſcell. Erud. Antiq. ENI 
| L. TERTENI 
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L. TERTENI AMANTI 
SACER. COLL. LOTORVM 


IIVIR. C. SARTIVS C. F. 
ITERINVS ET L. ALLIVS 
PETELINVS D. D. 

« Lucius Tertenius Amantius Sacerdos collegii Lotorum, Duum- 
« yiri Caius Sartius, Caii filius, Iterinus, & Lucius Allius Petelinus 
« Dedicaverunt.”* | 

As to the later, thoſe members of the e that had paſſed 
through the chief offices of it, as that of „ Præfectus, or .Magiſter 
«« quinquennalis,” had the title of HONORATI conferred upon 
them: you have ſeveral of thefe HONORATI mentioned in Gruter, 
particularly a long catalogue of them in Collegio Fabrorum Tigna- 
“ riorum,“ p. xVIII. 1. and in Reineſius's Syntagma / there is 


an inſcription. 
EPAGATHO TVRANNO 
HONORATO COLLEGI 
FABRVM TIGNARIORVM 
ROMANENSIVM, &c, 

So that the vacuity in our inſcription may very well have been filled 
up with one or other of theſe words, and the three next letters that 
follow them D. S. D. de ſuo dedicaverunt,“ will agree with either of 
them, and what precedes them. . 

The laſt Line has been PVDENTE PVDENTINI FIL io; but 
there muſt have been a letter or two of the prænomen at the begin- 
ning of it, unleſs it was ſhorter than the reſt at that, as well as at the 
later end of it; and from what I have ſaid, the whole may be read 
as follows. | | 

« Neptuno & Minervæ Tenn — Salute Domus Divinæ, ex 
« Auctoritate Tiberii Claudii Cogidubni Regis, Legati Auguſti in 
% Britannia, Collegium Fabrorum, & Qui in eo a Sacris [or] Ho- 
« norati ſunt, De ſuo Dedicaverunt, Donante aream Pudente Pu- 
« dentini Filio.“ 

Chicheſter, by this inſcription found at it, maſt have been a town 
of eminence very ſoon after the Romans had ſertled there, and in pro- 
ceſs of time ſeems to have been much frequented, by the Roman 
Roads ſtill viſible, that terminate here from Portſmouth, Midhurſt, 
and Arundel, tho', what is very ſtrange, we have no Roman name 
now known for it. I once thought it might have put in its claim for 
Anderida, which our antiquaries have not yet agreed to fix any 
where, being ſituated very near both to the ſylva Anderida, and the 
ſouthern coaſt of the iſland, the two properties of that city s: but 
Henry of Huntingdon, who lived in the time of Henry II. telling 
us that the Saxons ſo deftroyed Andredeceſter, that Nunquam 
* Ibid. p. 64 1 Pag. 605. t V. Camb. Brit. and Somner's Roman Ports 
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A Roman pavement near Grantham, Part IV. 


de poſtea reædificata fuit, & locus tantum quaſi nobiliſſimæ urbis 
« tranſeuntibus oſtendicur deſolatus h,“ it could not be Chicheſter; 
for that was not only rebuilt before his time, but was a place of ſuch 
note that when the Biſhops, ſoon after the conqueſt i removed their 


| churches from ſmall decay*d towns, where ſevetal of them were then 
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ſeated. “ in Urbes Celebriores,” Stigand then biſhop of Selſey ſettled 
his epiſcopal chair at that place. 
* I ſhall conclude with obſerving, that when this inſcription was du 
up, there were alſo two walls of ſtone diſcovered cloſe by it three 
foot thick each, one running north, the other eaſt, and joining In an 
angle, as the North- ſtreet and St. Martins- lane now turn, which in all 
probability were part of che foundations of the temple mentioned 
on the marble. 44 
VI. 1. 1 N Feb. 1527-8. a Roman pavement in Moſaic work was 
1 found in the open fields of Denton about two miles and an 
half from Grantham. It lies partly in the glebe land, partly in Mrs, 
Welby's, who aſſiſted us with workmea to clear it. It has been a very 
large room about thirty foot both ways, as we found by digging in 
divers places; but being Tſo near the ſurface not above a foot or a 
foot and half deep, and having been plow'd over time out of miad, 
the major part of it is ruin'd and imperfect. Beſides many frag- 
ments of it, we had only the pleaſure of viewing one piece entire, 
which was thirty foot long and ſix broad; and this was extremely 
pretty, the colours lively, the pattern or figure finely delign'd, as you 
will ſee by the drawing, which is exackly taken in tig. 5. There are 
only three colours, white, red and blue; but of the middle or moſt 
beautiful part of it, which is but aine foot long and three broad, 
the white and red is double in quantity to the blue. In the outermoſt 
part or verge of the work there is no variety or colour, but it 4s en- 
tirely blue; and that made of much larger ſquares than the reſt. 
On theeaſt and welt ſides this was {ix foot broad, on the north but 
three. The red is formed out of Roman bricks, ſeveral fragments 
of which we found about the work; the white colour is made of the 
common lime-ſtone of our country; the blue of the ſtone that comes 
from Benyngton towards Newark five miles from this place: theſe 
colours wear well together and produce a good effect. In digging we 
found ſeveral parts of the foundations of the walls that terminated 
this room, and ſeemingly foundations of other rooms adjacent, which 
foundations were made of che common white ſtone of the country 
ſet on edge ſide by ſide, with here and there a bit of Roman brick. 
The building was plac'd parallel with the quarters of the heavens. 
They found in digging ſome human bones, and I took many bones of 


a hand which probably belong'd to ſome unfortunate perſon kill'd in 
the ruins, or when the houſe was demoliſhed. 


> Page. 312. N Dr. Tabor's Difcourſe of Aderida. Philoſoph. Tranſ. N. 356 
D. 1076. | | 
VI. a. There 
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Cap. I. Oeconomy of the Roman times near Grantham, 25 
VI. wo Hree miles ſouth of Grantham is great Paunton, a village ſet in Oc or 
a ſweet valley, where the beginnings of the Witham river are e Reman 

collected from many ſprings a little higher. Hard by upon the edge of Gren 
the hill runs the great Roman road call'd Hermen- ſtreet. This village », 70 ſame 
aſſerted in my itinerary to be the Cauſennis in Antoninus's itinerary, #5. 
which commentators have found difficulty in ſettling. The terms or 
wh towns between which it is placed in Iter V. with the diſtance of 
the miles ſufficiently eſtabliſh the ſituation, and they are well known 
and acknowledged ; thus Durobrivas, Cauſennim m. p. xxx. Lindum 
m. p. xxvi. for Paunton is thirty Roman miles from Durobrivæ, or 
the paſſage of the Hermen-ſtreet over the Nen-river above Peterbo- 
rough, and twenty fix from Lincoln. At Paunton, ſince I came to 
live at Grantham, I have heard of much antiquity being found, eſpe- 
cially Moſaic pavements ; and undoubtedly it was the ſtation upon 
the Hermen- ſtreet, between Brigcaſterton twelve Roman miles off, 
and Ancaſter ſeven, which were likewiſe Roman ſtations and wall'd 
about, but now their names are loſt. All about Paunton the Ro- 
mans inhabited very frequent, as at Kirkſtoke particularly where 

reat quantities of antiquities have been found ; likewiſe at Strawſton 

have ſeen many Roman coins dug up, in poſſeſſion of my neighbour 
captain Hacket, who owns the town. He fays likewiſe ſubterrancous 
vaults have been found there, and near it is the place where our 
payement was diſcovered, Between Paunton and Grantham a Road 
paſſes the river at Salter's Ford, this road is called Salter's gate, and 
much frequented. I believe it has continued ever ſince the Roman 
times, being the paſſage from Holland in Lincolnſhire by Brigend 
cauſey, (a Roman _ to all the towns upon the Foſſway in Not- 
tinghamſhire and Leiceſterſhire : for along this way they carried ſalt 
made by the fea fide to thoſe mediterranean parts both in Roman and 
Saxon times. Our pavement ſtands within a bow-ſhot of this road 
upon very high ground, and ſeems to have been a ſummer-villa, or ! 
lata hou. where on one ſide they were entertained with the fight 
of travellers going on the road; on the other they commanded a moſt 
noble proſpe northwards of a prodigious extent. When we are up- 
on the ſpot, we may eaſily ſee the reaſon why they fixed it in that 
very point, the moſt delightful place that can be imagined for a ſum- 
mer-retreat. *Tis placed uſt at the head of a convallis, or leſſer valley 
falling down into the great valley of Denton underneath, from which 
Denton has its name, ſignifying the town in the valley. This con- 
vallis is extreamly beautiful, and running northward muſt needs be 
very pleaſant and cool in the ſummer- time. Our Villa had this further 
advantage in its ſituation, that it commanded a view between the open! 
or gap that in this place appears between Barrowby and Wolſthorp 
hills; which leads the eye into the boundleſs proſpect of the vale of 
Belvoir. You ſee from hence Newark, the Trent, Kelham park and 
houſe, Southwell minſter, the foreft of Sherwood, &c. beſides the 
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neighbouring caſtle of Belvoir, where in theſe times was a Roman 


exploratory camp, likewiſe the Roman camp of Hunington; inſo- 
much that we may well commend the wiſdom and good taſte of the 


builder, who contrived ſo well for ſecurity and pleaſure. For air, the 


country hereabouts has always, and deſervedly been reckoned the 


Montpelier of England; for water, wood, heath, and proſpect, it 
may be thought the Freſcati. 


Amendments VII. TN Phil, Tranſ. + No. 279. pag. 1157. lin. 35. and pag, 1158. 
to the account... 1 lin. 15, 16. there is ſome difference betwixt the accounts of 
1 , the depth of che things found, that in the letter ſet. 5. accounting it 
1 round in do be about eight or ten foot, and that in the letter ſect. 4. to be twelve 
incolnſhire. or fourteen foot deep; the reader may pleaſe to underſtand, that the 
By Mr.R. depth was not meaſur'd, but conjectur'd, and accounted for accord- 
f horesby. ing to the relator's beſt remembrance. That which makes the depth 
Ae 1723. the greater being that of ſect. 4. (firſt placed, but laſt wrote) was 
+ Vid. ſupra wrote upon information (but by conjecture alſo) of another that lived 
Vol. IV. F. II. near the place, and viewed it often. But the difference may eaſily be 
C. Hl. 5 XI. accommodated or ſalved, by ſuppoſing (which will not be far from 
truth) that when the labourers or dikers firſt diſcovered and encoun- 
tred the jetties and other things there found, it might be about the 
depth of eight or ten foot; but the bottom of them, when they 
came to be all taken up, might be at the depth of about twelve or 

fourteen foot, as in the other relation. 

Take notice alſo, concerning what is ſaid pag. 1159. lin. 14. that 
ſome very judicious perſons ſay that the ſtones which the ſpectators 
ſaw at the bottom of Hammon Beek were ſuch as the dikers had firſt 
thrown. out, (when they were taking up the old goat) and were fallen 
in again. But that it was a hard and firm ſoil is certain; and pro- 
bably that on which the famous ſteeple of Boſton ſtands. See the re- 
cord of the foundation of the ſaid ſteeple in the Philoſ. Tranſ. numb. 

4 VolIIL.P.11.223, p. 243 l. 
C. III. 5. I. The form of the ſhoe ſoles found at Spalding was after this man- 
Fig.6. ner, fig. 6. each foot had its proper ſhoe : this was for the right foot. 
Nov, by ſome paſſages in hiſtory, it may probably be conjectured, 
when. thoſe ſhoe ſoles were left there, and how long it may be ſince 
that atterration, which makes the preſent country, began ; take an in- 
ſtance or two. In Stow's chronicle, ad An. 1465. we read of a pro- 
clamation againſt the beaks or pikes of ſhoone, or boots, that they 
ſhould not paſs two inches upon penalties there mentioned. And by 
other paſſages in hiſtory it appears that thoſe pikes of ſhoes were before 
that time exceeding long and held up by chains, that they might not hin- 
der the wearers going; which chains or ligaments were ſometimes of 
flver, if not of gold, that they might be rich as well as ornamental. 
The other inſtance is this. In Melchior Adamus's life of: Conrad Pelli- 
can, at the bottom of page 263, in the octavo edition there is this paſ- 
fage. Io ipſo tempore (viz. an. 1484.) milites ex Flandria pl 
*multa 
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« multa nova introduxerunt, nempe variegatas caligas, obtuſos cal- 
« ceos, qui antea acuti geſtabantur a viris & mulieribus, ſimul quo- 
« que novum ſandaliorum genus obtuſum, quod vocabant Pantoft- 
« Jen, quibus ſuos etiam parentes uti — omiſſis paulatim 
< calopodiis Yolzfchuh dictis: quæ quidem novitates interim immen- 
« ſum creverunt.” 

Now by this account it appears, that it is not much above 200 
years ſince thoſe ſhoes, before deſcribed were worn; and conſequently 
it cannot be much longer ſince the earth hath been raiſed there to the 
thickneſs before mentioned, viz. of ten or twelve foot; and ſince 
Bicker-haven grew up to be (as now it is) higher Jand than the coun- 
try on each ſide of it. By which may be conjectured what a change 
a —_ or two more may make in the out-falls of the rivers of Wi- 
tham, Welland, Nyne and Ouſe; and conſequently the neceſſity of 
taking ſome other method for preventing the impending miſchieſs, 
which threaten the navigation of the ſaid rivers, and choſe who. have 
eſtates and intereſts in the great level' of. the fens, and are concerned 
about the draining of them. 
VIII. Aving view'd the ruins in Repton al. Repingdon on the Trent, 4 bu, 
and enquiring for antiquities, the inhabitants brought us Tho- % of an 
mas Walker, a labourer eighty eight years old, who gave the follow- Five Il 
ing account. About forty years ſince cutting hillocks near the ſur- , Derbyſhire, 
face he met with an old ſtone wall, when clearing farther he found it L. Simon 
to be a ſquare encloſure of fifteen foot : it had been covered, but the . 
top was decayed and fallen in, being only . by wooden joyſts. 8, 
In this he found a ſtone coffin, and with difficulty removing the coop: 
ver, ſaw a ſkeleton of a human body nine foot long, and round it 
one hundred human ſkeletons of the ordinary ſize, laid with their 
feet pointing to the ſtone coffin. The head of the great ſkeleton he 
gave to Mr. Bowers maſter of the free-ichool. I enquired of his ſon 
one of the preſent maſters concerning it, but it is loſt ;, yet he ſays 
that he remembers the ſkull in his father's cloſet, and that he had 
often heard his father mention this gigantic corps, and thinks the ſkull 
was in proportion to- a body of that ſtature, The bottom of this 
dormitory. was pav'd with broad flat ſtones, and in the wall was a 
door-caſe with ſteps to go down to it, whoſe entrance was forty yards 
off, nearer the church and river. The ſteps are ſtone and much 
worn : *tis in a cloſe on the north ſide of the church, and over this re- 
politory grows a ſycamore planted by. the old man when he filled in 
the earth. The preſent owner will not ſuffer it to be open'd, the lady 
of the mannor having forbidden it. This was atteſted to us by ſeveral 
old people who had likewiſe ſeen and meaſured the ſkeleton. 

IX. A paper omitted. 

N explanation of the new chronological table of the. Chineſe ». 45 5.397. 

hiſtory, tranſlated into latin from the original Chineſe, by 


father Joh. Fran. Foucquet Soc. Jef, biſhop of Eleutheropolis, and 
publiſhed. 


30 Mr. Le Blon' principles of Printing Sc. Pant IV. 
publiſhed at Rome- in the year 1730. Collected from two accounts 
thereof written in French, one ſent from Rome by Sir Tha. Dereham 
Bart. to the Royal Society; the other ſent from father Foucquet to 
father Euſtache Guillemeau a Barnabire at Paris, and by him tran. 
mitted te Sir Hans Sloane Bart. Pr. R. S. | 
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Miſcellaneous Papers. 


Ar. J. Ch XR. Le Blon endeavouring to fix the true harmony of co- 
Le Blon's 1 ouring in painting, found that all viſible objects may be re- 
Principles of preſented by the three primitive colours, red, yellow, and blue; for 
q — if out of them all others even black itſelf, may be compounded. We 
painting, ans are beholden to the great Sir Iſaac Newton for the diſcovery of the 
of weaving difference of colours contained in the rays of the fun ; and that the 
tapeſtry, in union of them all produces a white, which is light itſelt. 
— > fea) For diſtin&tion ſake Mr. Le Blon calls thoſe colours which are com- 
cades. By Prehended in the rays of the Sun, impalpable colours, and thoſe uſed 
Dr. Cromwell in painting, material colours. In the material colours, a mixture of 
Mortimer, u. all three produces a black or darkneſs, contrary to what is obſerved 
419-719). in the impalpable, which 1 ſaid juſt now produce white. Mr. Le 
1731, Blon takes this phænomenon to be owing to the body or ſubſtance 
of which theſe three material colours conſiſt, and their particles be- 
ing opake, for they only refle& certain rays of light that ſtrike on 
their ſurfaces ;' and therefore when ſmall particles of different colours 
are placed cloſe together, if they are ſo ſmall that each of them can- 
not be ſeen ſeparately by the eye, we do not diſcern the colour of 
each particular atom, but only the blended reflected rays, proceeding 
from the adjoining particles : thus yellow and red produce an orange, 
yellow and blue a green, &c. which ſeems to be confirmed by placing 
two pieces of filk near together; viz. yellow and blue: when by 
intermixing their reflected rays, the yellow will appear of a light 
green, and the blue of a dark green ; which deſerves the farther 
conſideration of the curious. | | fa 
_ He hath reduced the harmony of colouring in painting to certain 
infallible Rules built on this foundation. Whereas, according to the 
common practice of painters, their colouring is the effect of meer 
chance or gueſs-work at firſt, but improved by experience; all pain- 
ters. uſually declaring that there can be no certain rules given for 
mixing colours. Mr. Le Blon publiſhed, ſome years ago, an inge- 
nious book on this ſubject, intituled, Coloritto; or the harmony of 
colouring in painting. By theſe rules he light on the manner of prind 
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ing any object in its natural colours, by the means, of three plates, 
and the three primitive colours; an art attempted and ſought after 
ever ſince the invention of printing, but in vain, and thought impoſ- 
ſible, cill he put it in practice about fifteen years ago. The plates are 
engraved chiefly. after, the mezzo tinto manner; only the darker 
ſhades, and ſometimes che out - lines, where they are to appear very 
ſharp, are done with a common graver. Each plate is not compleat- 
y engraved, but only contrived to take ſuch a portion of the colour 
as is neceſlary with the other two plates to make the picture compleat. 
- » This art of printing conſiſts ia ſix articles; viz, i 

1. To produce any object with three colours and three plates, 2. 
To make che drawings on each of the three plates, ſo that they may 
exactly tally. 3. To engrave. the three plates ſo as that they cannot 
fail to agree. 4. To engrave the three plates in an uncommon way, 
ſo as that they may produce 3009 and more good prints. 5.. To find 
the three true primitive material colours, and to prepare them ſo as 
that they may be imprimable, durable, and beautiful. 6. To print 
the three plates ſo as that they may agree perfectly in che impreſſion. 

The ftſt of which is the molt conkderable, compre ing the 
theoretical part of the invention 3 and the other five are ſubſet vient 
to bring it into mechanical practice, and of ſuch importance, that if 
any one of them be wanting, nothing can be executed with ſucceſs 
or exaCtaeſs. Sometimes more than the three Plates may beemploy'd : 


viz, when beauty, cheapnels, and expedition require it.. 
The abſervation of the AC colours reflected from two 
pieces of ſilł of different colours placed near together, N gave 
him the thought of what the effect of weaving threads of different 
colours would be, when all the threads were ſo fine, as not to be di. 
ſtinguiſhed at a {mall diſtance one from another. FX "M3, 
By the ſame principles of producing any. viſible object with. a ſmall 
number of; colours, he arrived at the ſlcill of producing in the loom 
all chat che art of painting requires. An art ligewiſe oſten attempted, 
but as often declared impolſible till now, as welſ as the other of prints 
ing in colours. And tis probable, mapy improvements may from 
hence be made in {everal trades, eſpecially in combing of wool, here 
the mixing of ſeveral colours may be of great ule ;/ but he hath not 
yet had time to apply it to any thing elſe beſides painting, printing, 
Morag 77 44 . 


and weaving. 1 Fe e 
weaving, being, only ſuperſcial, and io, differ - 


Co 


_ 
The colours uſed in 
ing from both the impalpable and the material colours, and not be 
to be ſo cloſcly joined or incorporated together as, thoſe, will not o 
themfelves produce a white or black, but only a light Cinnamon: 
wherefore,. in weaving he hath been obliged, to make uſe of white 
and black threads, beſides red, yellow, and blue ; and tho' he found 
he was able to imitate any picture with theſe Hye colours, yet tor 
cheapneſs and expedition, and to add à brightneſa where it — 
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requited, he found it more convenient to make uſe of ſeveral inter. 
mediate degrees of colours. | 

There are two ways in uſe at Bruſſels, and at the Goblins in Paris, 
for making tapeſtry after the common manner : one they call the flat 
way, and the other the upright. In the flat way they have the warp 
ſtretched in a frame length-wiſe of the piece: it is made of white 
—_— and the pattern lies cloſe under it; fo that the workman can 
ſee the figures through the warp : he is provided with bobbins of va. 
rious colours of ſilk or worſted, as the piece requires: then he takes 
up with his fingers one thread after another, as they anſwer to an 
colour in the painting beneath; and with the other hand paſſes the 
bobbin with the ſame colour, and ftrikes the threads cloſe with an 
ivory comb. Some of theſe frames are made like a loom, with a 
warp / paſſed through the letſhes and tredles for the feet, with which 
they open the threads of the warp, to paſs a common ſhuttle through 
them, when it is neceſſary to make a long throw, as is required in 
grounds, pillars, and tall uprights. In the upright way the warp runs 
from top to bottom of the piece; the pattern is placed upright, and 
cloſe behind it, and the out- lines are drawn in charcoal upon the fore- 
ſide of the warp. The workman is placed with his back to the light, 
by which means he can ſee the pattern better; then he takes up the 
threads one by one, and paſſes the bobbin as in the other way, and 
ſtrikes ir cloſe with the comb. All which is near as tedious as needle- 
work it ſelf; which is the reaſon why fine tapeſtry comes to ſuch high 
prices, ſo that none but princes care to buy it; and what can be had 
at a moderate price is always eoarſe, and of a low taſte. For work- 
men” who have any good notion of painting, and are capable of ad- 
juſting the colours are not to be had but for exceſſive wages; which 
much enhances the price likewiſe: but in Mr. Le Blon's new way of 
weaving tapeſtry in the loom with a draw-boy, tapeſtry may be per- 
formed almoſt as expeditious as fine brocades : for when the loom is 
once ſet and mounted; any common draft-weaver, tho' not acquaint- 
ed with drawing nor painting; nay, hardly knowing what figure he 
is about, exactiy uceth what the; painter hath repreſented in the 
original pattern: and thus a piece of tapeſtry may be woven in a month 
or two, which in the common way of working would take up ſeveral 
years: and hat in the common way colts a thouſand pounds, may by 
this means be afforded finer and better for a hundred pounds. Therefore it 
is likely this woven tapeſtry may become a currant merchandize and 
that many thouſand induſtrious families may be well employed about it. 
The main ſecret of this art conſiſts in drawing the patterns, from 
which any common draft-weaver can mount the loom; and when that 
is done, the piece may be made of any ſize, by only widening the 
reeds and the warp ;-and a reverſe may be made with the ſame eaſe; 
which is done by the boy's pulling the laſhes up again in the ſame 
order in which he pull'd them down before; by which I 
THIEN 3 the 
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the tapeſtry may be ſuited to any room, whether the light comes in 
on the right hand or on the left. The patterns are painted upon pa- 
per, whereon are printed ſquares from copper plates, and theſe ſubdi- 
vided by as many lines as anſwer to the threads of the warp, which 
run length-wiſe of the piece; then they try how many threads of the 
ſhoot anſwer in breadth to every ſubdiviſion of the ſquares. Every 
thread of the warp goes through a ſmall braſs ring called a male, or 
through a loop in the leiſh, and hath a ſmall long weight or lingoe 
hung below, to counter-balance the packthreads, which going from 
the top of the rings or loops, are paſſed over the pullies in the table 
directly over the loom, and are continued nearly in a horizontal poſi- 
tion on one ſide of the loom, to a convenient diſtance ; where they 
are all ſpread on a croſs-piece faſtened to two ſtaples : theſe are called 
the tail of the mounture ; and from each of theſe packthreads, juſt by 
the ſide of the loom, are faſtened other packthreads called ſimples, 
which deſcend to the ground ; ſo that by pulling theſe ſimple chords, 
you raiſe any of the threads of the warp at pleaſure ; wherefore they 
faſten a loop or potlart to as many of theſe ſimple chords as there 
are threads of the warp to be pull'd up at every ſhoot, or every throw 
of the ſhuttle ; by which means the ſhoot ſhews itſelf on the right 
ſide, where the warp is pulled up. And in ordering this, they are 
guided by the pattern, on which they count the diſtances of the ſub- 
diviſions, which contain the ſame colours in the ſame line, and can 
be ſhot at once: then they faſten potlarts to the ſeveral ſimple chords 
that draw up the rings through which thoſe threads of the warp run, 
which are to lie behind this colour; they tie all theſe loops together, 
and faſten a piece of worſted or ſilk to the knot, of the ſame colour 
that the workman is to throw ; and the boy, when he pulls each loop, 
names the colour, that the weaver may take the proper ſhuttle, and 
ſo on for every colour to be thrown. 
II. T HE making of tin-plates or lattin, being not commonly prac- The method of 
tiſed in England, though there is ſo great a conſumption of ni tin- 

it, either becauſe the method is not ſufficiently known, or becauſe 1 
that in uſe to make ſmall quantities for particular purpoſes is much g f be 
too dear to anſwer the artificer's expectation in making larger, where- academy of 
by we are obliged to export our own tin to Germany, to receive it /ciences, for 
back again manufactured, I thought it not improper to lay before 1725; by Dr. 
the ſociety the method the Germans themſelves make uſe of, as I „ 46.7. 630. 
have extracted it from a diſſertation of Mr. De Reaumur, printed in De. 1728. 
the laſt volume of the memoirs of the academy of ſciences of Paris, 
in which alſo he lays down ſome improvements, as he thinks, of 
his own, 

He takes notice then that the making of tin-plates, (which 1s called 
in France, white-iron) does not 72 begin, till they go about 
to prepare the leaves or plates of iron that are to be tinned, which 
are ſuppoſed to be ſufficiently thin and flat, and cut into ſquares: but 
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there are only certain ſorts of iron which can be reduced into theſe 
leaves, of which thoſe are the moſt proper, that when heated are 
eaſieſt extendible, and yet can be forged with a hammer when cold 
the more ſoft and extremely flexible, as well as the more brittle being 
to be rejected. Theſe leaves are drawn from bars of iron about an 
inch ſquare; which being made a little flat, they cut into thin pieces 
or ſoles (ſemelles) which they fold together, and having made them 
into parcels containing forty leaves each, beat them all at once with a 
hammer that weighs from 600 to 700 Ib. weight. After this, the 
principal part of the whole art is to prepare theſe leaves; for the 
lighteſt duſt, or the leaſt ruſt upon their ſurface will prevent the tin 
from uniting with them. This may indeed be taken off by filing, 
but that being much too expenſive, the fame may be brought abour 
by ſteeping the plates in acid waters for a certain time to what num- 
ber they pleaſe, and when they are taken out, ſcouring them with 
ſand, in order to fetch off any thing that may remain upon the ſur- 
face : and by this method a woman may clean more plates in an hour, 
than the moſt expeditious workman can file in many days. Of theſe 
waters the author mentions ſeveral ; but what the Germans themſelves 
uſed, and which they make a mighty ſecret of, he found to be only 
common water made eager with rye, which requires very little pains. 
For after they have ground the grain groſly, and pounded it, they 
leave it to ferment in common water for a certain time, and with a 
little patience they are ſure to have an eager menſtruum. With this 
menſtruum they fill troughs or tuns, into which they put piles of 
iron plates; and to make it grow eager the better, and to have 
more activity, they keep theſe veſſels in vaults or ſtoves which have 
little air, and in which they keep lighted charcoal, The workmen 
go into theſe vaults once or twice in a day, either to turn the plates 
that they may be equally expoſed to the action of the acid liquor, 
or to take out thoſe that are ſufficiently cleanſed, or to put others in 
their room: and as the liquor is more acid, or the heat of the vault 
or ſtove more intenſe, the plates are ſooner cleanſed ; but it requires 
at leaſt two days, and ſometimes a great deal more. This is the me- 
thod which the Germans employed in the tin-works in France, con- 
ſtantly made uſe of to prepare the iron-plates to receive the coat, of 
tin: but as the author obſerved that the conſtant attendance upon 


them in the ſtoves was very laborious, the heat therein being almoſt 


inſupportable to thoſe who are not uſed to it, he propoſes ſome other 
methods which are attended with very little trouble, and as ſmall if 
not a leſs expence; and which upon trial ſucceeded full as well. 
Having therefore obſerved that the iron-leaves or plates are covered 
with a ſcale or Jayer half vitrified by the fire, on which acids have 
none or very little effect, he imagined that inſtead of diſſolving the 
iron in theſe acid waters, it would be better to make it ruſt, and 
thereby put it in a condition to be eaſier cleanſed from theſe ſcales 


as 
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as ruſt is accompanied with a ſort of fermentation and rarefaction, 
and the matter which ruſts takes up a greater ſpace, and raiſes up 
whatever oppoſes it. To this — he ſteeped iron plates in diffe- 
rent eager menſtruums, as in water in which alum, common ſalt and 
fal-armoniack were ſeparately diſſolved; and others of the fame iron 
he only dipped into the ſame waters, and inſtantly taking them out 
expoſed them to the air. Theſe latter were ruſted by all of them, 
but ſooner by that in which the ſal-armoniack was diflolved. After 
two days, during which every plate had been dipped into the men- 
ſtruum but twice or thrice, he ſcoured them, and likewiſe thoſe he 
had left to ſteep for that time; and comparing them together, found 
that thoſe, which had been only wetted at different times, - cleanſed 
better than thoſe which were ſteeped; the ruſt covering all the fur- 
face of the latter without raiſing, the ſcale ; whereas in the former, as 
ſoon as one 2 of the metal is detached, it is attracted by the men- 
ſtruum, and the ſurface is raiſed into bliſters of ruſt. Theſe diſſol- 
vents, the author takes notice, though weak in themſelves, yet pro- 
duce the effect as well as the ſtronger, which are much dearer : but 
amongſt the latter he prefers vinegar, which being very plentiful in 
France, may be uſed with little coſt. For you need only dip each 
leaf into it, and take it out again immediate 7 leaving it afterwards 
in ſome moiſt place, and it will be ſcaled in eight and * hours, if 
you take care to repeat this three or four times in a day. The ſcaling 
will ſtill be more „ r. if you diſſolve a little — in 
the vinegar, a pound or two to a puncheon; for as the vinegar diſ- 
ſolves iron well, ſo ſal-· armoniack, as juſt obſerved; ruſts it ſooner 
than any other ſalt: but this muſt be uſed very moderately, and the 
leaf muſt be left to ſteep in clean water to diſſolve any particles of 
it that may ſtick to its ſurface; which may otherwiſe make it ruſt 
after it is tinned. If you ſcale with vinegar, and want to do it at a 
leſs expence, you need only plunge the leaves once or twice at far- 
theſt, and when the vinegar is dried upon the ſurface, ſprinkle it 
with water; or dip them into it, and take them out immediately. 
There are ſeveral other ways of making iron ruſt, as keeping it in a 
moiſt cellar, expoſing it to the dew, ſprinkling it with ſimple water 
ſeveral times in a day, which will {till act quicker by diſſolving fal- 
armoniack in it. In thoſe countries where the pyrites is common, the 
vitriolick waters will ſcale them ſoon enough, which are almoſt as 
cheap as common water : you need only heap the pyrites together, 
and A them to moulder in the air, make afterwards a lixivium 
with them and common water, which lie will have the deſired effect. 
But as the leaves of iron are ſenſibly much eaſier cleanſed on one ſide 
than the other, the bad fide rarely taking the brilliant poliſh in the tin- 
ning, but having always ſome ſpots, which proceeds from this, that in the 
beating, one ſide is more expoſed to the action of the hammer, and is 
therefore better plained, the author _— adviſes not to ſteep _— 
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but only to moiſten them, in order to make them ruſt, whereby you 
need moiſten that ſide only that wants it moſt. Whereas if you ſteep 
them, as the bad ſide will take double or triple the time of the other, 
the acid menſtruum will diſſolve the ſurface, and occaſion a loſs of 
iron. He next gives two cautions neceſſary to be followed: the firſt 
is in the management of the plates before they come to be prepared ; 
which is in the heating of them, to change the place of each in its 
turn, that every one may receive the immediate action of the ham- 
mer, otherwiſe they will not extend equally : the ſecond is to ſteep 
them in clay or fuller's earth tempered with water before you heat 
them, to prevent their ſoldering with one another. He then cloſes 
this part of the operation with remarking that whatſoever of theſe 
methods are pitched upon, whether the old one, of which he has 
learnt the ſecret, or any of the new, which he has here ſhewn, it is 
abſolutely neceſſary after the plates are ſufficiently ſcaled, to ſcour 
them with ſand, and when there remains no more black ſpots upon their 
ſurface, to throw them into water to prevent their ruſting again, and 
leave them in it till the inſtant you would tin them, or in the term 
of art, blanch them. This he obſerves is the very object of the 
whole art, and is kept as much a ſecret by the blancher, as the acid 
eroding menſtruum is by the ſcaler : but the manner of doing it is 
thus. They flux the tin in a large iron crucible, which has the figure 
of a broken pyramid with four faces, of which the two oppoſite ones 
are leſs than the two others. This crucible they heat only from be- 
low, its upper border being luted in the furnace quite round. The 
crucible is always deeper than the plates which are to be tinned are 
long, which they conſtantly put in downright, and the tin ought to ſwim 
over them. For this purpoſe artificers of different trades prepare the 
Plates in different manners, which are all exceptionable. But the 
Germans he perceived made uſe of no preparation whatſoever, except 
putting the ſcoured 2 into clean water, as juſt remarked; but 
when the tin is melted in the crucible, they cover it with a layer of a 
ſort of ſuet, an inch or two thick, through which the plate muſt paſs 
before it comes to the tin: the firſt uſe of which is to keep the tin 
from burning, and if any part ſhould take fire, as the ſuet will ſoon 
moiſten it, ro reduce it to its natural ſtate again. This ſuet is com- 
pounded, as the blanchers ſay, and is of a black colour, which the 
author thought might be given it with ſoot or the ſmoak of a chim- 
ney, only to ſpread a myſtery over their work; but he found it true 
fo far, that common unprepared ſuet was not ſufficient: for after ſe- 
veral attempts, there was always ſomething wanting to render the ſuc- 
ceſs of the operation certain. The whole ſecret then of blanching 
lies entirely in the preparation of this ſuet: and this he at laſt diſco- 
vered to conſiſt only in firſt fry ing and burning it; which not only 
ives it the colour, but puts it into a condition to give the iron a 
iſpoſition to be tinned, which it does ſurpriſingly. The tin itſelf 
ought 
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ought to have a certain degree of heat; for if it is not hot enough it 

will not ſtick to the iron; if it is too hot, it will cover it with too 

thin a coat, and the plates will have ſeveral colours, as a mixture of 

red, blue, and yellow, and the whole appear of a villainous yellow 

caſt, To prevent this, by knowing when the tin has a ge tv de- 

gree of heat, they might firſt make an eſſay with ſmall pieces of 

the ſcaled plates, and they would learn from them when the tin 

is in proper order: but generally ſpeaking, they dip the plates 

into tin that is more or leſs hot, according to the thickneſs they 

would have the coat to be of. To ſome plates they only give 

one layer, and theſe they plunge into tin which has a leſs de- 

gree of heat than that into which they plunge thoſe plates which 

they would have take two layers; as alſo when they give theſe the 

ſecond layer, they put them into tin that has not ſo great a cage of 

heat, as that into which they were put the firſt time: beſides, it 

is to be obſerved,' that the tin, which is to give the ſecond coat, 

ought to be freſh covered with ſuet, but only with the common ſort 

without preparation ; for melted tin is ſufficiently diſpoſed to attach 

itſelf to ſolid tin; and in this caſe it is to tin itſelf, to which the 

new.tin is to be joined. As to the choice of the tin, the manner of 

making it is as bright as poſſible, with a number of little articles 

neceſſary to the practice, the author refers them to another time, 

as more properly belonging to the deſcription of the whole art, than 

to a memoir in which he only gives the principles of it. 

III. LInding the accounts which we have of the French weights dif- Paris ant 
F ferent in different books, I ſent to a curious gentleman for Engliſh 

ſome Paris weights exact to the ſtandard weights at the Chatelet; and weight can 

found upon tryal the Paris ounce; which contains 376 of their grains, 224;  Þ 


to be equal to 476 of our grains troy ; from which experiment all the — . 
other proportions may be deduc'd. 2. 366. p. 112. 
The French Pound cont. 16 ounces. Sept.&c. 17 20» 


Ounce —— $8 drams, or 576 Paris grains. 

Dram — 2 denters. 

Denier—— 24 grains. sf 
IV, R. de Liſle in the account of his method of making an exact Reed on 

plan of Paris, and comparing it with London, and other Mr. de Liſle": 

cities, firſt ſhews by what means he proceeded in determining the true —— ar A 
ſituation of the ſeveral places in Paris: after which he explains his Fab with 
manner of drawing a true meridian line through that city; whereby London and 
he was enabled to divide it by meridians and parallels, as is practis'd /everal other 
in a general map: and then goes on in the following words: I tra- _ Ru 1 
« ced the parallels from 15 to 15 ſeconds, and the meridians from 20 n n. — 
« to 20. And, as under the parallel of Paris, 15 degrees of latitude . 432. Ap. 
te are equivalent to 20 of longitude, and the like is true of minutes &c. 1728. 
© and ſeconds; by allowing 5 ſeconds more to the intervals of the 


« meridians, than to thoſe of the parallels, I form'd perfect ſquare.” 
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He ſays, the chief uſe he intended to make of theſe ſquares, was 
to compare the magnitude of Paris with that of London, and gives 
an account of what method he took to procure a juſt plan of this 
city, which he reduced to the ſame ſcale as that of Paris, and proceeds 
thus: I traced upon it in like manner, ſquares from 15 to 15 ſe- 
„ conds of a great circle, and then I was prepared to compare the 
6« greatneſs of the two cities,” The reſult of this compariſon 
« is, that Paris contains 63 of theſe ſquares, which makes for its ſu. 
«« perficies 3538647 ſquare toiſes: and that London contains only 60 
of thoſe ſquares, or 3370140 ſquare toiſes. And from hence he 
concludes that Paris is one twentieth part greater than London, tho? 
he ſays he has excluded ſeveral gardens contained within Paris out of 
this menſuration, which would have made it bear ſtill a greater pro- 
portion to London. 

Upon reading this account of Mr. de Liſle's, it immediately oc- 
curred to me, that the method which he has here taken of comparing 
the magnitudes of Paris and London, from whence he infers that the 
firſt of theſe cities is one twentieth greater than the later, is founded 
on a falſe ſuppoſition, viz. that under the parallel of Paris 20 degrees 
of longitude are equal to 15 of latitude, and conſequently that by 
drawing meridians from 20 to 20 ſeconds, and parallels from 15 to 
15, the figures formed by their interſection will be perfect ſquares. 
For the equator and its parallels are to each other as the ſines of their 
reſpective diſtances from the pole. Whence, as the radius, or fine of 
go degrees, is to the ſine of the diſtance of any parallel from the pole, 


or coſine of its latitude: : ſo is a degree or any other part of the equa- 
tor, or of any great circle, to the like part of the given parallel. 


Therefore taking the mean latitude of Paris at 489. 31, the propor- 
tion of the degrees of a great circle to thoſe of the parallel of Paris 
will by a table of ſines be found to be as 1 to. 6380326. Whereas 
according to Mr. de Liſle, that proportion is only as 20 to 15, or as 
1 to. 73. The figures therefore which Mr. de Liſle calls ſquares, are 
not ſuch, but rectangles, whoſe longeſt ſide containing 15 ſeconds of 
a great circle, bears the ſame proportion to the ſhorteſt, containing 


20 ſeconds of the parallel of Paris, as . 7g does to. 638, Sc. or nearly 
as 8 to 7. And the intervals which he ought to have allowed to the 


meridians to make perfect ſquares of theſe figures, ought to have been 
— Kc. ſeconds, or nearly 22“ f or 22”. 48 of the parallel of Paris. 

Now Mr. de Liſle ſays, theſe figures are perfect ſquares, and has 
computed them as ſquares, whoſe ſide was 15 of a great circle; for 
he ſays Paris contains 63 of theſe ſquares, which makes 3538647 
ſquare toiſes, which laſt number being divided by 63, the quote 56169 
will be the number of ſquare toiſes contained in each ſquare, whoſe 
ſquare root gives 237 toiſes for the fide of each ſquare, which is juſt 
15” or g of a degree of a great circle, Mr. de Liſle hath therefore 
by this account made the ſuperficial content of each rectangle, and 

| con{equently 
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conſequently of the whole city of Paris too great by near one ſe- 

venth. To confirm which beyond contradiction we have Mr. de 

Liſle's own teſtimony, who in the plan he himſelf has drawn and 

publiſhed of Paris, and to which he refers in this very account, 

has not made ſquares of the above-mentioned figures, but has given 

to their reſpective ſides the proportion of 8 to 7, which is as near 

the true one as can well be expreſs'd by lines, ina plan of no larger a 

ſcale than this. 
Now in the account we have been conſidering, Mr. de Liſle ſays 

himſelf, that in meaſuring London he drew ſquares whoſes ſides con- 

tained 15 ſeconds of a great circle, and of theſe he ſays, London 

conta ins ſixty. Therefore to compare Paris with London, we ought for 

che 1 reaſons to make an abatement out of the 63 rectangles 

which Paris contains, nearly in the proportion of 8 to 7 ; but be- 

cauſe that is a little greater than the true one, let us make ſuch a- 

batement only in the proportion of 9 to 8, which is pretty conſide- 

rably leſs than the pb one. By which abatement the number of 

{quares, whoſe ſide is 15 ſeconds of a great circle contained in Paris, 

will be reduced from 63 to 56. And conſequently, according to 

Mr. de Liſle's own way of meaſuring, the magnitude of London will 

be to that of Paris as 60 to 56, or as 15 to 14; or London will be 

one fourteenth greater than Paris. But to determine what proportion 

theſe two cities really bear to each other, requires a more exact men- 

ſuration of London than any we: yet have, which whoever would un- 

dertake, I think he cannot follow a better method than that Mr. 

de Liſle has taken, and would adviſe him to conſult the account u 

which the foregoing reflections are made, which he may find in the 

Memoirs of the R. Academy of Sciences, for 1725. p. 48. 

V. IN the kingdom of Norway on the confines of Sweden, live a ,, ,.,,,; ,- 
I ſort of people call'd Finns, whoſe habitation is in the woods 25% Norwegian 

and foreſts, and who are ſome of them under the Daniſh, ſome under Finns or Fin- 

the Swediſh. juriſdiction, of whoſe original, nature, and manner of Pede fin 

life, I ſhall give ſome account. | | | 2705 1. 
1. Their original was from Swediſh Finland eaſtward of the ſea of Taba Eg: 

Bothnia, from whence by hunger, and want of the neceſſaries of life, 2. 400. p. 357 

they tranſported themſelves into Sweden and Norway, where in the Od. S1 

foreſts and wilderneſſes they got leave to build and inhabit. For the 

common people of Finland are ſtrong and hardy, and by conſe- 

quence fruitful and long - livꝰd. Finland formerly was not ſo well 

cultivated as at preſent it is; ſo that the produce of the earth was not 

ſufficient to ſubſiſt the numbers of — born there; inſomuch that 

abundance of them (as the Goths and Vandals) were — to ſeek 

out new quarters: and tho? theſe people have for the moſt part kept 

their native language, yet have they made ſeveral alterations in their 

manners and ways of living. As to their language, (tho? the much- 
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greater part of them both underſtand and ſpeak the Norwegian tongue, 
as well as the Swediſh) yet they moſtly uſe their own, which has not the 
leaſt affinity to or reſemblance of either the other two, For example, 


where the Swedes and Danes, in numbering tell 1, 2, 3, een, toe, 


tree, they in theirs tell yx, kax, kolime, and as the firſt ſay, for 
give me bread, ** giv. mig brod,” they fay “ Alla mina leip, &c.“ 
And when we ſtand and hear them converſe together, we are ſur- 
priz'd to conceive how they underſtand each other, ſince they ſpeak 
ſo very low, that we can ſcarce hear them. 

2. Of their nature. They are generally low of ſtature, but ſtrong, 
hardy, and healthy; their eyes are lively, their noſes high, their 
teeth even and white, and their feet ſhort, The women are generally 
ſo ſtrong of conſtitution, that in child-bearing they ſeldom need any 
aſſiſtance, and ſoon return to the buſineſs of the family again, except 
here and there a weakly conſtitution. They are generally ignorant 
and filly ; but this muſt be attributed to the little converſe they have 
with each other and the reſt of the world, ſince the men, whoſe af- 
fairs call them often to traffick with their neighbours and in different 

ovinces, have good natural parts, all ſharp, and look well to their 
intereſt. They are frugal, parſimonious and humble, fearful of gi- 
ving offence, and very reſpectful to their ſuperiors. They will work 
whole days without any food, if they can only have tobacco to ſmoak 
or chew. 

3. Of their manner of life. Their food conſiſts chiefly in a ſort 
of fiſh which they call Oret, and which anſwers to our ſalmon-trout ; 
(tis a very delicious fat fiſh, which they catch in the rivers that run 
thro* the woods) and next to that, in bread and flower of rye, of 
which they ſometimes get great plenty, by cutting down and burn- 
ing whole foreſts, and ſowing the ground with rye, which ſometimes 

roduces thirty or forty fold. But this method of producing has 
— of late very ſtrictly forbidden, under moſt ſevere penalties, by 
the landlords of thoſe foreſts, becauſe of the immenſe damage it does, by 
the loſs of ſo much timber; and becauſe the fire ſometimes lays waſte 
immenſe tracts of land: fo that it is with great difficulty extinguiſh'd, 
burning whole months together, to the great detriment of trade. 

They frequently uſe bathing, at leaſt once a month, thinking 
thereby they prevent ſickneſs, and diſſipate all weakneſſes from the 
body: and their method of bathing ſeems ſo very particular, as 
would ſcarce agree with any other conſtitution, or meet with ap- 
E from phyſicians. They bath thus: in the middle of the 

ouſe (which generally conſiſts of one large room, built all of whole 
timbers laid croſs, and notch'd in at the ends to let them cloſe, and 
then caulk*d with moſs, as the ſeams of a ſhip are with okham) they 
build an oven with ſtone without mortar, and without a funnel ; the 
ſmoak going out at a hole in the roof, which is left open while the 


wood 
2 


* 
n 


„% — © — wy AQ rr 0. 


e ww. cv ah ez WT AA i eos. 


a— xa Aa err a o o&+ 


mig n,, Vt A. 


Chap. II. To find the Ber s bives-in New England. 41 
wood is png: the oven, but ſhut cloſe: as ſoon as it is burnt 
to a bright coal, which keeps in all the heat. hen the oven is 
thus made red hot, they then ſtrip, both men and women, with- 
out any reſerve, and place themſelves on benches made near the 
roof on purpoſe : then cold water is brought in, which from 
time to time is ſprinkled upon the oven; from whence ariſes a 
thick ſteam on the bathers, which makes their bodies ſo warm, that 
they ſweat very plentifully. They have all rods in their hands 
with which they gently beat their bodies; and if they find them- 
ſelves ſo hot that they cannot well endure it, they call for cold 
water, which they pour over themſelves in ſo dextrous a manner, 
that it diffuſes it ſelf over their whole bodies, and ſo cools them 
again. Thus when they have bathed ſufficiently, they go directly 
out into the air, tho* in the moſt inclement ſeaſon of the year; and 
what is more, will roll thetnſelves in the ſnow for a good while toge- 
ther, and get no harm by ſo doing; and this method of bathing they 
make uſe of as their ordinary cure, when they find any indiſpoſition of 
body upon them. 
In the winter, when the ground is cover'd with ſnow, they make 
uſe of a ſort of long wooden ſhoe, Inducunt ſoleas ligneas tres vel 
« quatuor ulnas longas,” on which they go ſo ſwiftly, that in two 
hours time they will run thirteen or fourteen miles: and as they are 
generally good marks- men, with their guns they kill abundance of 
wild game, both to ſupport their families, | and to fell for buying 
themſelves neceſſaries. | | 
They are very ignorant of cry. by reaſon of their great 
diſtance from any towns; but that misfortune the preſent king of 
Denmark has taken ſome meaſures to remedy: yet tho' they ſeem ſo 
ignorant and barbarous, tis very rare that any of them are guilty of 
conſiderable crimes. * 
VI. 1. HE hunter in a clear ſun-ſhiny day takes a plate or trencher 7 diſcover 
with a little ſugar, honey or moloſſes ſpread on it, and ere the 

when got into the woods, ſets it down on a rock or ſtump there; this — e — 
the bees ſoon find out; for *tis generally ſuppoſed a bee will ſcent England, is 
honey or wax above a mile's diſtance; and it is obſerved when one order to get 
bee goes home from the ſugar-plate, he returns with a conſiderable heir vo 
number from the hive. The hunter ſecures in a box or other conve- 1 Poul - 
niency ſome of them as they fill themſelyes, and after a little time , 1 
lets one of them go, obſerving very carefully the courſe it ſteers ; ge. 1721. 
for after he riſes in the air, he always flies directly to the tree where 
the hive is. Then by the help of a pocket compaſs, and other im- 
plements, the hunter ſets down the courſe, 1 it weſt; by 
this he is ſure the tree muſt be ſomewhere in a welt line from where 
he is, but wants to know the exact diſtance from his ſtation ;, and to 
determine that he makes an off-ſet either ſouth or north, ſuppoſe 
north, one hundred perch or rod, (if it be more, it will ſtill be more 
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act, DEC: c de N By takes our ang- 
cher hee and lets him go, obſerving bis courſe alſo very carefully, for 
he being loarled wifl, as the firſt, (after he is mounted a convenient 
height) fly directly to che hive; this ſecopd courſe, as I muſt call ir, 
the hunter fings ro be ſouth, 54 degrees weſt ; then there remains 
nothing but ta find out where the two courfes interſect, or the di- 
ſtance fram B to A, or from C to A, as in figure 7. for there the 
honey tree is. For which reaſon if the courſe of the ſecond bee from 
C had been fouth-weft and by fourth, viz. to D, then the hive tree 
muſt have been there, for there the lines are found to interſect. 
VI. 2. LL the bees we have in our gardens or woods, and 
& which now are in great a are the produce of 
ſuch as were brought in hives from. England near a hundred years 
ago, and not the natural produce of this part of America; for the 
firih planters of New England never obſerved a bee in the woods, un- 
til many years after the country was ſettled ; but that which, proves 
it beyond queſtion is, chat the Aborigines have no word in their An- 
guage for a bee, as they have for all animals whatfoever proper to, 
or aboriginally, of che country, and therefore for many years called a 
bee by the name of Engliſhman's fly. | 

N. B. When bees ſiarm they. never go'northwasd, but ſouthward 
or inclining that way. | „ e Meets Bb. ks 85 
VIL. r. T H.O* we. fay of the gentleman that he was blind, as we 

6 5 do of all people who have ripe cataracts, yet they are 
never fa blind from that, cauſe, but that they can diſcern day from 
night; and for the moſt part in a ſtrong ight, a eim beer. 
white, and ſcapler ; but they cannot perceive the ſhape of any thing,; 
for the light by which theſe perceptions axe made, being let in ob- 
Iiquely thro* the aqueous humour; or the anterior furface of the cr 
ſtalline (by which the. rays cannot be brought into a ſocus upon . 
retina) 657 diſcern, m no other manner, than a, ſoundſeye can 
thro' a glaſs of broken jelly, where a great variety of ſurfaces ſo dif- 
ferently. refrat the ſight, thar the ſeveral diſtinet pencils of rays can- 
not be colſected by the eye into their proper Sei: wherefore the 


k 


| QC 
ſhape of an object in ſuch a, caſe cannot be. at, all diſcerned, tho” the 
colour may : and thus it. was with this, young gentleman, who tho” 
he Knew. rheſe colours aſunder ia a good light; yet when he ſaw 
them after he was couch'd, the faint ideas he had of them before 
were not ſufficient for him to know chem by afterwards; and. there- 
fore he did not think them the ſame, which, ke had before known by 
thoſe names. Now ſcarlet he thought the moſt, beautiful of all co- 
tours, and.of others the moſt gay were the maſt pleaſing, whereas 
the firſt time he ſaw black it gave him great unealineſs, yet after a 
little time he was reconciled to-it 3. but ſome months after king by. ac- 
cident a negroe woman he was ſtruck with great horror at the ſight, 
When he' firſt ſaw, he was ſo far from ee about 
| Htanccs, 
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Cuar. H. Obſervations made by Ui youth. 43 
diſtances, that he thought all objects whatever touch'd his „ (as 
he expreſs d it) as what he felt, did his skin; and thought 2 
ſo agreeable as thoſe which were ſmooth and regular, tho' he could 
form no judgment of their ſhape, or gueſs what it was in any object 
chat was pleaſing to him: he Knew not the ſhape of any thing, nor 
any one thing from another, however different in ſhape or magnitude, 
but upon being told what things were, whoſe farm he before knew 
from feeling, he would carefully obſerve, that he might know them 
again; but having too many objects to Jeatn at once, he forgot ma- 
ny of them; and (as he ſaid) at firſt he learn'd to know, and again 
forgot a thouſand things in a day. One particular only (tho' it 
may appear trifling) I will relate; having often forgot which was 
the cat, and which the dog, he was aſham'd to afk ; but catching the 
cat (which he knew by feeling) he was obſerv'd to look at her ſted- 
faſtly, and then ſetting her down, ſaid, fo puſs! I ſha know you an- 
other time. He was very much ſurpriz'd, that thofe things which 
he had lik'd beft, did not appear molt agreeable to his eyes, expect- 
ing thoſe perſons would appear moſt beautiful that he lovid maſt, 
and ſuch things to be maſt agrecable to his light that were ſo to his 
taſte. We thought he ſoon knew whet pictures repreſented, which 
were ſhew'd to him, but we found afterwards we were miſtaken ; for 
about two months after he was couch'd, he diſcovered at once, they re- 
preſented ſolid bodies; when to that time he-confider'd them only as 
rty-colour'd planes, or ſurfaces diverſified with variety of paint ; 
2 then he was no leſs ſurprized, expecting the pictures would 
feel like the things they repreſented, and was amazed when he found 
thoſe parts, which by their light and ſhadow appear'd now round 
and uneven, felt only flat like the reſt; and aſked which was the lying 
ſenſe, feeling, or ſeeing? Being ſhewn his father's picture in a locker 
at his mother's watch, and told what it was, he acknowledged a like- 
neſs, but was vaſtly ſurpriz d; aſking, how it could be, that a large 
face could be expreſs'd in ſo little room, ſaying, it ſhould have ſeemed | 
as impoſſible to him, as to put a buſhel of any thing into a pint. | 4 
At firſt he could bear but very little ſight, and things he ſaw, | 
he thought 3 large; but upon ſeeing things larger, thoſe firſt 
ſeen he conceived leis, never being able to imagine any lines beyond 
the bounds he ſaw ; the room he was in he ſaid, he knew to be but 
part of the houſe, yet he could not conceive that the whole houſe 
— — 3 he was couch'd, he ed little advan- 
om ſeeing, wor ergoing an operation for, except reading 
— writing; for he ſaid, he thought E haue 26: plea- 
ſure in walking abroad than he had in the garden, which he could 
do ſafely and readily. And even blindneſs he obſerv'd, had this ad- 
vantage, that he could go any where in the dark much better than 
thoſe who can ſee; and after he had ſeen, he did not ſoon doſe this 
quality, nor deſire a light to r che hauſe in the night. = 
2 Io, 
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44 Inftrumentiuſed in a new operation on the Eyes. Part IV. 
ſaid, every new object was a new delight, and the pleaſure was ſo 
great that he wanted ways to expreſs it; but his gratitude to his ope- 
rator he could not conceal; never ſeeing him for ſome time without 
rears of joy in his eyes, and other marks of affection: and if he did 
not happen to come at any time when he was expected, he would be 
ſo griev'd, that he could not forbear crying at. his diſappointment, 
A year after firſt — being carried upon Epſom downs, and ob- 
ſerving a large proſpect, he was exceedingly delighted with it, and 
call'd it a new kind of ſeeing. And now being lately couch'd of his 
other eye, he ſays, that objects at firſt appear'd large to this eye, but 
not ſo large as they did at firſt to the other; and looking upon the 
ſame object with both eyes, he thought it look'd about twice as la 


as with the firſt couch'd eye only, but not double, that we can 3 
ways diſcover. 


Of the inſtru - VII. 2. A B repreſent the figures of two eyes, on which a new 
ments uſed in | operation was perform'd by making an inciſion thro? 
ppg 1 =__ the Iris, which had contracted it ſelf in both caſes ſo cloſe, as to leave 
By the = no pupil open for the admiſſion of light. The perforation in the eye 
x. 402. p.4;1- A was made a little-above-the pupil, the cloſing of which enſued up- 
© 7 ales the putting down a cataract, which not knowing how low it might 
8.8. be lodged, I made the inciſion a little higher than the middle, leſt an 
part oß it ſhould lie in the way. The eye B was one I couch'd not 
ng before, where the — been blind but a few years. At firſt 
he thought every object further or higher from him than it was; but he 
ſoon-learn'd to judge the true diſtance, the cauſe of which I ſhall 
Fig. 9: endeavour to explain by figure 9. in which let the circle HI K re- 
9 preſent the eye, H the place where an image through the natural pu- 
pil I was repreſented from the _ M-; now the artificial Pupil being 
at the place K, the object at L is now painted at the place H, where 
the object M was alſo to be perceiv'd ; therefore it was, I ſuppoſe; 
that the patient miſtook the place L for the place M, or the place N | 
for the place O0. | WY e | 
C is a fort of needle. with an edge on one ſide, which being paſs'd 
thro* the Tunica Sclerotis, is then brought forwards thro? the iris a 
little farther than E. This done, I turn the edge of the needle, and cut 
thro? the iris as I draw it out: the handle of this needle is half black 
and half white, which though it is not of ſo much uſe in this opera- 
tion, is very much ſo in couching needles, we being thereby able to 
judge of their FEI when we do not ſee them. Ine IP 
Fig. 11, FF. isan inſtrument to keep open the eye-lids. G is a bit of iron, 
Which as it. is moved backwar 
Lade thr Vin. tlbe Jackſon- about- fiftee f age fell ſick, and 
; V rt Jackſom about fifteen years of age feil ſick, an 
N (nt complain of pains over 210 his body on the 3d of Feb. 
By Dr. P Blair, 1716, and toward the end of the ſaid month was ſeized with a vio- 
#. 364 5. 28. lent fever, in which he continued three weeks, and then recover'd. 
N. Siehe 3. _—_ 


; | He 


Fig. 10. 


or forward the inftrument opens 
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Cnar. IT; Of a Boy that lived long without food. 


He fell in a fever again the beginning of April thereafter, whereim he 
alſo continued for the ſpace of three weeks, during which he had a 
ſhaking in his body, as if he had been paralytick. Upon the roth of 
Janefollowing he fell in a great fever again, when he became dumb, loſt 
his ſtomach intirely and the uſe of his limbs, and continued without eat- 
ing or drinking any thing, tho' all means were uſed to make him do both 
he recovered of his fever upon the 17thof May, 1717. but continued till 
dumb without eating or drinking, or having the uſe of his limbs, till the 
10th of June the ſaid year; when he was again ſeized withan extraordinary 
fever, and the next day recovered his ſpeech ; but, continued in the 
fever without eating or drinking any thing at all, or having the uſe 
of any of his limbs, till the 11th of November following ; when he 
recovered his health pretty well, and the ſtrength of one of his legs. 
And thus he continued without eating or drinking, only walked his 
mouth ſometimes with water; and always, when he ſaw the reſt of 
the family going to take any kind of feod, the ſight of it being alto- 
gether uneaſy to him, he retired. 
Upon the roth of June 1718, he fell in a fever again, which con- 
tinued till the beginning of September thereafter, when he recovered 
of-it, tho* he never could be induced to take any kind of meat or 
dt ink; and thus he continued in pretty good health, and freſh co- 
loured, till the 9th of June 1719, when he was again ſeized with a 
ſevere fever; and upon the 10th at night, his father preſſed him ex- 
tremely to take a little milk boiled with oat-meal, which at length 
he agreed to; and he took a ſpoonful of it, which ſtuck ſo long in 
his throat, that his parents thought he had been choaked; and ever 
fince he has taken ſome food, but fo very little, that a halfpenny loaf 
ſerves him eight days. All the time he faſted, he never had any eva- 
cuation either by ſtool 'or-urine ; and it was fourteen or. fifteen days 
after he began to eat, that he got any benefit that way. He is now in 
retty good health, but ſtill wants the uſe of one of his limbs. 
f T Uttoxeter in the moorlands of Staffordſhire in 1702, were Examples ef 
buried at the following ages, three women in fourteen days; , fe. By 
the firſt 103, the ſecond 126, and the third 87 ; in the ſame year two ok — 
ſiſters and a brother in and of that pariſh, the brother 92, the young- 5 = = 


Oc. 

eſt ſiſter 95, the eldeſt 98. Oe. 1527. 

And in the ſame pariſh this preſent year 1726, were buried in 22 
days the following aged people. 

Auguſt 7. one woman aged 94, and one man aged 81 | 

Auguſt 4. one man, aged — 68 

Auguſt 19. one man, aged — 87 

Auguſt 22. one man, age — 82 

Auguſt 23. one man, aged 1 83 

Men 4 


© Bills of Mortality, &c. Pax IV. 
In 1726. at Gravely in Hertfordſhire 31 miles from London, almoſt 
| every ſixth ſoul is upwards of ſixty. Inhabitants 187, aged above ſixty 29. 
The bills of X. 1. THE uſefulneſs of theſe regiſters is now ſo well known to 
mertatity, oc. T the learned world, from the labours of many curious and 
1 + warp inquiſitive perſons in political arithmetic, that we conceive the fol- 
ors in lowing will need no recommendation to render them acceptable to 
3 
Europe begin- the public. | | 0 


ning from BRESLAW in SILESIA. | 
„r Chriſtened. - 
Chriſtmas In January 9x Males 584 
1717. Ex- February 143 Females ? 576 
trafted from March 198 136 8 
des. April 108 . 3360 
By Br. C. J. May Lo, | 127 Among the buried were 
Sprengell, une 144 Married men 226 
x. 380. p. 454 July _ 144 Married women | L44 
Nov &&fc.1723+ Auguſt . 208 157 
Se 128 60 
Saber 96 57 
November 113 419 
December only till the 397 
24th) 77 37 
* 17 


1514 
N. B. Here in the ſum total are 29 more than in the number of the 
buried above, by reaſon of ſeveral ſtillborn children which had no te- 
gular burial, and ſo were not reckoned. | | 

Ia the imperial town VIENNA, there died, 


Yo le 31 
Among n 
W were, 
Of go years od 2 Of 99 2 
or I 100 1 
3 Y 102 2 
93 I 103 94 
94 3 104 1 
95 . 115 I 
9. 3 2 
Born and chriſtened — 4030 children. 
In DRESDEN, Saxony, died 1908 
- ID. Chriſten'd — 1443 
Chriſtened —— 2102 


8 In 


CAP. II. Bills 


of Mortality, Oc. 


— 32 
engere i my 
| Moſt of theſe died of the 45 pv 
The bills of mortality from Chriſtmas 1717 to Chriſtmas 1718. 
BRESL AW. 
Buried. Chriſtened. 
From the 25th of Dec. to Males — 598 
January 129 — 
February 112 | 1152 
_— | —_ — 
1 9 Among the dead were 
r | 88 Married men 238 
June | 97 Married women 141 
"= Widows and widowers 122 
Batchelors 60 
| 2 60 
Children to ten boys 282 
years of age foo. 280 
de 4 
Scillborn 2 8 
1235 
1129 
1705, 
aces PROT... to I 
death in tho ixeer 2 4 
Ed vs wagg ö Beat ta dea 8 
- "BL ' > Þ rg | 1 
By tals Ban Nadz, 11 Smother'd in 4 houſe of office; 4 
Kata with ſwords, de and Cut their throats 2 
oa 90 Kill'd by the fall of houſes. 5 
Among the dead were found iſt 
8 perſpus of 90 years oli. 
e - Y2) 
2: | 93: 
3 94 
Þ 96 
I 97 Amangſt which were 48 pair 
2 98 of i 
2 99 
F 


n RAT I$BON died of the Lutherans, 235 perſons ; ; amongſt * 
were 117 children, 13 young men, and 11 young. women. 


48 


Bills of Mortality, &c. Paxr IV. 
An account of the chriſtnings, burials, marriages, &c. of ſeveral 


cities in SAXONY. 

In Dreſden 1578] 99 |1412| 501 | 78875 
'Wittemberg 286] 16 | 317] 6r | 13536 
Leipzick 861] 68 | 953] 30314 
Torgau 1360 9 | 148] 54 | 791) 
Freyberg 349] 13 | 373] 104 | 24098 
Stollberg 88] 112] 27 7314 

Pulſnitz 73 | 75] 39 4381 
Konigsbruck 67 95 16 3351 

Elſtra 63 45 11 3021 
Bautzen 207 5 | 135] 55 l 14520 
Annaberg 146| 19 | 112] 37 8426 
Chemnitz 173 4 | 166] 38 | 10690 
Oſcharz 103] 3 82] 20 516 
Altenburg 141 | 248 57 J 12901 
Eulenberg 96 5 86 41 6194 
Pirna | 1380 2 | 133] 43 [9164 
Marienberg 91 1944 18 6903 
Georgenſtad - 182: f 191] 36 3580 
Harta near Waldheim 40 3 29 20 | 3291 


A Lift of the number of people, married, chriſtened, buried, and 
communicants, from 1617 to 1717, both incluſive, in the Electoral 
City of FREYBERG, near the Molde in Saxony. Lat. 51. Long. 
32, 43. about 8 miles S. W. from Dreſden. x 


oO. , Pair | Cbriſ- a cm- No. | Pai, Chriſ- Bf. „ ., 1 
Nane — — be rol . Years. | marr. __ — * — 
you 891 $539] 4 430 0 5 ay 53] 262] 9 151] 7682 

i8| 122} 423] 10 4 I 51 292 354 
19] 124] 495] 13] 371} 9789]} 40 85 268 6 173 75 

20 gy] 428] 10] 451} 10093 3 Gadd Te 4-2. 

21] 106] 430] 6| 507] , 96761] 1641| 61 ane 2 163 7562 

220 110] 380} 7] 57 9536 42 4 309 | 4] 193] 8128 

23] 10% 357] 8 589] 92 43 383] 7] 349] 7770 

24] 96| 383] 4] 447] og 44] 65] 2310 7 1 7699 

25 98] 375] 7| 454| 10058 45] 62] 196 $1. 103], 7060 

2 78} 38 6] 549] 11642] 46] 574 230 187 7263 

27] 108] 372] 7| 3314. nioz7]] 47] 59] 201] 2| 136] 7193 

28] B82] 371] 4] 318] 10745]] 48] 59] 197] 1| 182] 7698 
29] 87| 41z] 19] 536] 11531 49] 44] 222] 5 | 201] 7739 
30 80 330 71114 11180 gol 651 199] 11 162] 7639 
1631 135] 353] / 284, 10524 16511 65 232, 1] 168“ 8148 

32] 88] 425] 5] 1343 | 11326 52] go 190] 2| 202 7948 
331 174] 163] 4 9131 53] G2] 208| 2| 215| 8342 

34| 270] - 3754 1} 175]  7447]] 54] G62] 234] 3] 211| 8648 

35] 87] 285] of 231] 7323]] 55| 73] 202] 1| 194] 6351 

36] 61 299 i 8, 0 75900 56 50 N 151 8493 

371 681 3861 31 383 7723 i 571. 58] 230 17414 8730 


Crap, If. Bills of Mortality, &c. 49 


7 ö — „ {| Communi» N air iſe - . Commu ni- 
pl — po — Burved. canti. | Tears. — po — Een cant. 
1658 671T[ 198] 4] 184] 8561 rss 5g} 275] 4 30 11393 
591 $57] 251] 3] 177] 8431 901 72 290} 5] 310] 11485 
601 661 230 5} - 240 8856. e 
1661] 47, 225] 31 2738962 92 581 284] 7| 296 12679 
62] 53 203] 2 206| 9423]] 93 72] ziel 10] 253Þ 11597: 
63] 47| 206] 2| 247] 9264] 94! 65| 236] 7| 355] 12533 
64] 43] 219] z| 179] 9279} 9 57| 239] 6] 339] 13196 
661 61[ 213 207 | 9406]] 96 85] 277] 0] 290] 14900 
66] 65| 218] 4] 216] 9979]] 97 76 216] 4| 180] 15619 
67] 79] 223] | 306| 94481] 98] 73| 274| 7| 218) 15677 
- 68] 63 .228] 5] 232] g9588]] 99 64| 264] 5| 258| 6155 
69] 55 232 204| 9572||1700) 74] 2 7] 3io| 18569 
n 9504 1701] 8i[ 283] 10; 188] 19282 
1671| 55 2371 3] 291 10080 21 88] 272 239] 20383 
72 54 207] 2] 286 9221 3] 951 271] 61 241] 20494 
73] 69; 234] 1] 215 9912 4] $3] 319] 11] 273] 20837 
741 551 228 204 9678[ 5 72] 295] 12] 357] 20743 
75] 60, 233] 1] 246| 10093 6] 85] 332] 10] 245 21813 
76] 58 226] 1] 277 9956 7] 82] 310 18] 378] 21367 
77 80 240 31 296 10462 8] $83] zol 17] 288] 21838 
78 70 256 4] 302 10422 91 71 | 302| lo 3og| 21708; 
79] 91] 225] 4| 254| 10356] 1! 83] 313] 15] 283] 21699 
Ro) 63" 2921 41 267] 11349 1711 8r] 327] 8 311 12334 
1681 87 285 5 218 11043 i2] 82] 310 9 325] 22337 
82] 69 282 7| 253] r0894]| 13] 87] 308] 2 340] 23627 
83 77] 315] $8] 333] rio54}} 14] 70] 349] 6] 237] 23470 
84] 78] 334| 6] 314] 10623]| 15] 82] 323] 8| 283] 23273 
85] 73] 249] 4| 251] 11070 16] 108] -317] 14] 361] 23371 
— 73) 282) J 243] 4 225 3731 13] \ 325! 23904 
2 292 : 
ual 861 305 a = 11385 1] Total 7546 28841 582 30295 1211761 


Here is to be obſerved, that in the years 1625, 26, 27, 32, and 
and 33, the plague raged very much; as alſo, that in the year 1630, 
there died of the plague meerly 764, and in 1680, 193. Beſides that, 


amongſt the chriſtened in 1713, a girl was baptized, which was born 
and bred in Turkey, but from chriſtian parents. 4 ; 

But in general it may be obſerved, that this place was more popu- 
lous before the war than it is at preſent; thoꝰ in this century it cannot 


py Ge 4 


but very much recover and increaſe. 


The following liſt we have received from Berlin, conſiſting of all 
that were born, married and buried in PRUSSIA, in four years. 


. 


4 Years. © Born. Pair Buried. 
* * married. A. IA 
8 | 1715 19606 4571 12000 
In the Kingdom of 16. 20669 4530 12155 . 
_ PRUSSIA. 17 21443 4743 12301 
8 a 
— 
er Sum 82712 18131 47503 
© Wor. VI. PART IV. G The 
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. &c. for four years. 


Bills of Mortality, Me. 


Pazt IV. 


The next liſt contains the number of all that were born, married and 
buried, in the reſt of the king of PRUSSIA's dominions in Germany, 


Years. 


. | p 85 | 2 1715 
In the Electorate of 16 


BRANDENBURG. 17 
[91 18 


Sum 


ns 1715 
In the NE W- - 16 
| 18 


ii f 
4 


Sum 


1715 
In the Dutchy of 16 


"MAGDEBURG. 1 
of 
Sum 
171 
CLE VE. 8 
18 
Sum 
: 171 
The Dutchy of PO- 18 
Sum 
7: F 5 | 1 r $505 i 
The Principality of 715 


S 
HALBERSTAD. 7 
LETS 1 C Nl 


1er : 
_ * * 


= NS „41 „„ 


Sum | 


Born. Pair Buried. 
married. 
19355 4368 11663 
1575 4995 1314 
16636 4539 obo; 
17319 4657 12891 
— ä — in * "744A 
04533 18559 48508 
5487 1683 4757 
n 
1850 
6684 1882 —— 
—d — — — 1 — 
24396 7425 19001 
7185 2064 982 
7225 2186 5 
8746 2306 6291 
8325 1934 5744 
— — — — —äü4— . 
31481 8490 22619 
6772 1964 5066 
7313 2001 6221 
7582 2051 bogs 
7542 1891 5865 
— — . —— wnendnetoens 
29209 7907 23207 
1243 2190 537 
5 7266 2407 3357 
8196 2108 5020 
79995 2138 6231 
— • œNUͤùä —— — 
30% 1 8343 22181 
* 710 1834 
2567 79 2542 
2759 264 1901 
2527 715 2022 
— — gw Cu. 
10224 2948 8339 
F 


Car. II. Bills of Mortality, Wt. 51 


Fears, Born, Pair Buried. 
2 | ö Þ 6 
1 2 10 40 
The County of HO- 16 5 1 444 
HENSTEIN. 17 644 14 449 
f 18 * 612 158 416 
—— — — — ——_— 5 — — — 
Sum 2423 627 1717 
a 1711 99 1618 
The Principality of 16 1788 764 1829 
MINDEN. 17 1991 742 1419 
18 1832 7572 1486 
Sum 7322 2237 6352 
1715 406 171 386 
. 16 439 161 331 
The City of MEURS. uo 774 166 281 


In GELDERN. 


/ 
1 


The County of RA- 


VENSBERG. 
The County of 773 PBL ak - © 
TECKLENBERG. 17 por 185 Zo 
0 /: 8x 2 rs 135 R * 3 7 
| Sum | 1907 6373 1913 
0 1717 628 213 484 
The County of LIN- 16 699 174 759 
GEN. 17 697 248 449 
18 ' 706 221 40 
; — —— nn — 
Sum 2730 836 2411 
G 2 
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Bills of Mortality, &c. Paxr V. 
1 Tar.. Dorn. Pair Buried. 
5 % 8 married. 

EA. | 1717 787 I 62 
In LAUENBURG 16 587 | 115 — 
and BUT OW. > 786 118 366 
— 1 ps - | WY 173 321 
* ag —— — — — _ 
| Sum 2312 784 1469 
. | 1715 ; — — — 
In the French Co- 16 — — 3 
lonies. 17 607 181 764 
18 603 136 639 
r Sum 1210 317 1203 

The ſum total of all that were born in four years 306246 


— Of al] that were married - 


81881 pair. 
217941 | 

88305 
Here is alſo to be obſerved, that in the year 1718, there died 84 per- 


ſons above 91 years old, and 32 above 100; and 1 died in the 
. 116th year of his age. Beſides in that very year are reckoned 


of all that were buried 
More born than buried, in number 


2088 baſtards. 


A particular liſt of all that died in the year 1718, of ſeveral borough 
towns in the Kingdom of PRUSSIA, received from the Chancery 


of Koningsberg. 
In the Borough of Died. In the Borough of | Died. 

Brandenburg 781 —Lotzen 137 
—Schacken 346 | —Neuhauſen 148 
—Fiſhauſen | 312 | —Labiau 249 
- Taxium 46 —Raſtenbur 275 
—Balga 392 | —Preuſs Holland 264 
—Preuſs Eylau 319 | — Marungen and Liebſtadt 206 
—Bartenſtein 167 | —Marienwerder and Rieſen- 
— Barthen Re: 185 burg 393 
—Oſterode and Hohenſtein 277 | —Preuſs Marck 312 
— Seheſten  __ 159 —ilſit 529 
—Neudenburg and Saldau 330 | —Ragnit 381 
Lyck 141 | —Inſterburg 
— Oletzko 118 —Georgenburg 808 
—Angerburg 182 |] —Salau 
—Rhein 107 | —Mummel 556 
—Orſelsburg 220 —Schonberg 126 
-—Johannisburg 141 | —Gerdauen and Nordenburg 2 69 

yg, Fen ; 


Chap. II. Bills of Mortality, &c. 53 
In the Borough of: | Died. In the three Cities of Died. 
—ülgenburg 109 Koningsberg 1756 
—Teutſch Eylau 41 — 
—Neuhaff | 15 Sum 11077 
In all theſe forementioned Fo were chriſtenedi⁊yͤ 20994 . 
1 Fair e r — 4287 
˖ | Died. \ Chriſtened. Married... 
n DANTZICK in the year 1718. 1779 1470 6 pair. 
In EPPERIES bak A | 123 173 8 
In the royal hoſpital at LISBON out of 1251 foundling maintained 
by the king, without IPA their Parents, there; 469, re- 
mained 782. IMP 
þ 477 © Liſt of coole that were born and buried in BRESLAW, Continued by 
from December 25, 1719, to December 24, 1720. the ſame. 
Buried. Chriſtened. ike 
From the 25th of December Males — 564 
to the 3ſt, 40 Females — 556 
In January 160 — 
February 107 | 1120 
March 139 Married 2 
April 192 Among the d | 
May 158 Married men 385 
June 120 | Married women 186 
July 131 Widows, and widowers 285 
Auguſt 182 Batchelors | 113 
. September 189. . Maidens | 113 
October 130 . to ten yea a 1s 345 
November . a 132 "A guis 300 
December, only till the ys . | w 
24th 6 50 127 einen | 4 31138 
n . TOY 1816 | | 
In 28 ear 1720. in In OELS. uried 68g | 
LIGNITZ were |Chriſtened " 38a. Chriſtened 4126 
Married. 92 pair, | Buried 203 In LOBAU. 
Chriſtened 283 la SCHWEIDNITZ. Married 38 pair. 
Buried 366 Married | 248 pair. Born 160 
Among which were Chriſtened 222 Buried = "HO 
149 children, Buried 2 - [Amongſt which were 
fa JAUER.- In VIEN - born 8o boys and 80 
Chriftentd of From the firſt of Janu-| girls: buried 95 men 
Proteſtants 100 ch.] ary to the 31ſt off and 48 women, be- 
Buried 175 December. ſides 4 who died in 
. | | childbed : 


* 


childbed ; 26 batche- 
Jors and 22 maidens: 
-26 boys and 42 girls: 
25 chriſoms: 7 ſtill- 
born: 55 widows and 
widowers,---Likcwile 
51 perfons between 
60 and 70 years of 
age: 29 between 70 
and 80: 7 betwixt 
80 and 90: 1 of 90, 
ls DRESDEN. 
Married 368 pair. 
Bo m 1448 


egitimate boys 44 


e 
» 1733 


Amongſt wlich were 
255 married men and 
182 married women, 
199 widowers and 

widows: 88 young 

men and 84 young or 

ſingle women: 883 

children, viz. 461 


boys and 422 girls, 


amongſt which were 
Fillborn 72, viz. 37 
boys and 35 girls.” 


Chriſtened 148 

i. e. 79 boys and 69 
girls, among which 

were 2 ſtillborn, and 
10 baſtards. 


Bills of Mortality, Me. 


viz. 37 married men 
and 18 married wo- 
men : 5 widowers and 
37 widows, 6 batche- 


In St. ANNABERG. 
Married 18 pair. 
Born 163 


girls, among which 
were two 
twins, and 4 
Buried 


ftards. 
189 


e 23849 (oy yiz, 96 men and 84 
| ch w 

719 boys, and 641 
irls, legitimate: il- 


women ; among which 
were 34 married men 
and 18 married wo- 


| 


men, 1 in childbed 


12 widowers and 28 


widows: 12 batche- 
lors and 17 maidens: 
38 boys and 20 girls, 
among which was 1 
dead born. 
In SCHNEEBERG. 
Married 12 pair. 
Born 89 
As 44 boys: 45 girls: 


| 


b 


Buried 137 
viz. 28 married men 


25 widows: 9 batche- 


boys and 19 girls. 
In LEIPSIC. 


Buried 243 
GN ba 1087 


lors, and 18 maidens: 
|. 64 boys, 58 girls, &c. 


i. e. 63 boys and 42 
ir of 


among which were 4 
ftillborn, & 3 baſtards. 


and 11 married wo- 
men: 1 childbed wo- 
man: 5 widowers and 


lors and 10 maidens: 
68 children, viz: 49 
city, and not of the 
IMarried 314 pair. 


PazT IV. 
Born 790 
viz, 405 boys and 385 
girls. . 
Buried 1264 
Among which were 
233 men and 146 
women: 86 batche. 
lors, and 62 maidens: 
233 boys and 195 
girls: 9 women in 
childbed : 98 chri- 
ſoms, i. e. 53 boys 
and 45 girls: 58 ſtill- 
born, E 36 boys and 
22 girls. 
In BERLIN. 
Married © 669 pair. 
Born 2276 
Buried 2426 
In WISMAR. 
Chriſtened 168 
Buried 100 
In EPPERIES. 
Born 171 
Buried 116 
In RAWITZ.. 
Born 134 
and juſt as many males 
as females, except two 
pair of twins. 
Buried 
among which were 15 
childbed women and 
3 ſtillborn. 
In DANTZIG. 
Born 1862 
Buried 1610 
Marr ied 442 pair. 


> 


95 


This is merely of the 


| ſuburbs of Dantzig, 


A liſt 


ec —·‚— 2 


Char. II. Bills of Mortality, c. 33 
A liſt of the ſeveral cities and towns of the kingdom of PRUSSIA. 


LI Chr 
In the year 1720. 45 1 | 1 19 = 
In Angerberg zy 88] 259 In Neuhauſen - - 273 62 141 
Balga by 638 133 397 Neuhoff ES... 25 6 10 
Bartenſtein | 224| 63] 188] Oletzko - - | 688117 261 
Barthen - | 337| 66 246 Ortelsburg 476 82| 330 
Brandenburg -| 936213 576 Olfterode - - | 784] 92] 300 
| 


Teutſch-Eulau| 100 2g} 82] Preuſs Eulau -| 479|112| 282 
Fiſhauſen - 478103 270] - — Marck - -| 7ox[130] 478 
Gerdauen - | 489] 98] 206] — Holland - | 7og|125|] 557 
Gilgenburg - | 225| 564 1374 Ragnit - 930 93] 516 
Inſterburg 23863361398] Raſtenburg - | 610[155] 452 
— 378 68] 188] Rhein - 482 89 193 
abiau = Y 616] 92] 273] Schacken | 576] 96 279 
Liebſtadt - 440] 73} 343] Schonberg - | 276] 31 230 
Lotzen J 276 45 148] Seheſten - - | 354| 62] 18x 
Luck - [364 7 174] Taxium - J 876187 441 
Marienwerder 769147 641] Tilſit 1139187] 647 
Mummel - 1 973 1681 448 The city of Ko- 


Neydenburg -) 5121104} 437] ningſberg - 1168214741402 
Of the year 1721 in BRESLAW, N 
Buried. Chriſtened. 
From the 25th of Dec. to Males — 610 
the 34ſt, 1720. 338 Females — 363 
anuary, 1721. 3 |. 21 | a — 
Fares | | 12 3. Total 1195 
May | "49 Married men | or 
you Fred nas 13, Married women * 
r 80 Widons and widowers 206 
Auguſt le < 103  parchel 85 
September 11256 Nafdens L 
CET 95 Children to ten aa 
November 121 . 
December, an the 2 899 „ 5 4 
— - Stillborn group 115 5 
Total 1482 gr 28 
Total 1482 
10 JAUER. 
Buried 114. Chriſtened 124. 
> In VIENNA. 
Buried 6490. Chriftened 4104. 


So that there died 1% an: 
Among 


86 


** ry "a £4 
SALAS 


Buried 1850. 
Married men 


Married women 
Widowers 


Batchelors 


1 


Bills of Mortality, Sec. 
Among the dead were 43 caſualties. 


Beides 8 Perſons of 90 years old. 


da Married me 


1E 


GH 


— 8 — - 


ew 91 
$ ii%s”: = 92 
8 93 
HR 94 
. 
1 98 
4 99 
2 3100 
1 - - 1065 
In DRESDEN, | | 
Chriſtened 1 396. Married 404 pair. 
Amongſt the buried were Girls — 
| 2 : J males 
280 Stillborn females | 
42 Among the baptized were 
238 Boys * 
128 Girls | 
93 np males 
479 Baſtards Inkl 
In LEIPZIG. 
Buried. Chry | Still-| Chriſtened, . 
= FEW ſoms -. - Wh | 
E 2 : ty 
20 K b K : 
SES [=|alTo x ce([5\&|t|;s| 5 G 
* |= |= 8 EA = 
e Wh ro „ _ = bs & 
„ 13]77} 15] 14, iſ 3] 2c| 134 L 
7 12] 1519} 16 10f 42 2 17] 114 30 
eee. 1 
I | of 13] 135 © 
5|_230) 9283/9 5[<[9|-14 136] [3122 55/20 
. 13 * 31 2 iz] 120 | 21 24 
dd 21 
_-8| 6| 6| 19] 11) 3] 2] 9 86 17 
7 82 111781 30 
— . UNI 4]. 5[.103] [38 20 
3] 6 7.1 'o n| 85 7 [52 
.- N FSE 
IE LI 70 7 373 750429 


So that in this year there died 1300. B 
there are 540 fewer born than died. 
* ＋ 2 8 


orn 


and chriſtened 760. Hence 


PART IV. 


* 


Cuar. II. Bills of Mortality, &c. 57 


Among the dead were of 61; and 5 maidens of 60, 
218 from 60 to 69 years old. 62, 66, 70, and 73 years old. 
82 20 1 — Among the chriſtened were 
16 80 88 -- _8 poſthumous: 14 twins: 63 
2 90 91 baſtards : and 2 Jews baptized. 
Beſides 1 Batchelor of 60 and 2 
In the MARCK. 
Chriſtened 16086 amongſt which were 596 baſtards. 5 
Married 4613 pair. ö 
Buried 13311 


More born 2575 than buried. 
Among the buried were 28 perſons of go years old and upwards, 


beſides 3 of 100, 1 of 101, 1 of 1062, 2 of 104, 2 of 107, and 
x of 112 years. | 


PE — 

| In the whole ROYAL PRUSSIA. | 

Born 755275. Buried 58017. So that there are | 

Born 17258 more than buried. 

The ſpecial liſt of the kingdom of PRUSSIA, 
Cbriſſ Pair] Buri-| Pair 
| — — ed. | = = Buried. 

In Angerberg 18 Neuhauſen - [ 234 59l 138 | 
Balga - | 605 Neuhoff 344 1 40 l 
Bartenſtein | 258 Oletzko - - | 631] 103] 312 1} 
Barthen l 377 Ortelsburg J 497] 92 282 | 
Brandenburg -| 944 Oſterode - - | 36g] 1 183 * 
Dutch-Elau 1031 Preuſs Eylau -| fog 113] 428 | 
Fiſhauſen 496 — Holland 1666 376 | 
Gerdauen - | 49 — Marck - -| 657] 134] 335 
Gilgenburg - | 110] 37] - 76] [Ragnit + . —791] 95] 336 ; 
Inſterburg [22351359 Raſtenburg | 738] 165] 537 
Johannisburg | 463] 76 Rhein 416 108] 211 
Labiau - 569 Schacken - | 514] 87] 326 
Liebſtadt | 431 Schonberg - 255] 61] 147 
Lotzen +< 4 247 Seheſten - - 330 80] 233 
Lyck - = | 352] 96] 183] [Taxium J 870] 159] F508 
Marienwerder | 765 + [Dilfic - = | 1245] 185] 584 
Mummel - -| 914 The cities q | 
Neydenburg | 545 Koningſberg | 1655] 424] 1776 


| Total 20768 4313 I241e 
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. = Bill „ Mortality, G0. Pur IV. 
. TT ET. 
Chriſtened Males — 130 
Females — 120 


— ͤ 862 


Total 250 
Amongſt which were three poi ir of twins, viz. 2 boys and 4 girls; 
beſides 6 baſtards, i. e. 3 ys and 3 girls. 
Buried 220. viz. married men 413 married women 43; young men 


11; young women 4 children 110 3 1. e. 67 boys and 43 girls ; 
amongſt which, ows 23; lying-in women 2; ſtillborn 2; 


married 67 pair, 
; In NURNBURG. by 
a Buried. | | Chriſtened. * 
Married men 234 8 — 541 
Married women 257 Females !;ßv —2. 543 
Batchelors * 06 — 
Maidens 73 Total 1084 
Boys 232 
Girls ; 191 21 more born than died; amongſt 
Stillborn 18 the chriſtened were 16 pair of 
In the Suburbs | 10 twins. 
| Total 1063 | 
In COPENHAGEN. 
Born 2630. | Buried 2247- 
In AMSTERDAM. 


D following liſt contains y years, viz. from 2715 to 171. 
| Anno Wt died 7033. perſons. | 


TER, 1 | 17 1 
N 5 | - 18 Fo 8644 j 
| 19 | 9726 

1 - WG 7820 

ERS. 193 +4 FF 

. Jeet 39% * 

RR (es oper, | = - In EPPERIES. oy 
el ES, Born 214. Buried 142. 

. — * DANTZCE. 


Vorn 2833. Buried 1435. Married 457 pair. 


t- 


A liſt 


Caap, II. 


| Bills of Mortality, Wc. 39 
X 3. 


Liſt of thoſe that were born and buried &c. in BRES- Continued by 


Buried 1319. Chriſtened 1714. Married 471 pair, 


| f g 8 
| . ' *% , 
. 2 

9 | ure In 

— * 0 = 6 . +4 
\* . : % : - b : 2 . & 
1 * - . is _ - 
= . 


LAW, &c. in the year 1722. the ſame for | 
1722& 1723. 
Buried Chriſtened #. 400. þ. 365. 
From the 25th of December Males . 1 — 6565 OA. c. 1727. 
the 3 iſt, 1721. 35 Females — 670 k 
January, 1722. 100 ——— ill 
February 94 | 2335 
March 129 Married 424 pair. 
April 121 Among the dead were ; 
May 122 Married men 231 | 
une 182 Married women 149 | 
Foy 185 Widows and widowers 150 { 
Auguſt 203 Batchelors 57 f 
September 167 Maidens | 72 | 
October 173 Children to ww Hove 570 
Cn OW” 190 years of age girls 499 : 
cember till the Sha 9 || 
- . Stillborn 7 gc $3 | 
1791 — — | 
—| 1791 | | 
| ; * 
In VIENNA. | a , 
Buried Among which was 1 of log, 1 of 
Men 1038 110, and another of 174 years 
Women 942 of age. "Pu 
Boys 1751 Chriſtened as 
Girls 1430 Children 4417 
4961 
In DRESDEN. 


Bills of Mortality, Wc. PaxrTIV 


In LEIPZIG. e 
Buried. Ja. Still Chriſtened. 
ſoms born. 31 : 
1H 18 1z| 112 lo (\ [5 5 FIT; 
ieee e 
41 — = [= £|2 Es 'Z SEI 5 = |,» | 
3 | 4 < > © — 2 _ 8 
Zenn 
EF e 
Febr. | 17 nj iſ 8 14 7 oz] 41 2113] 93 21 
March [rol EEE — 
Ee * 
May [ig [2.22] 14)__2| 5 2 2 415 une 53 
June 7 242 . 89 23 
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Dec. [ij 71 44] 19] 13] of 6/3] 4] 2|__< EE 
Summ 144 91 66153 2140169 160581233530 | 58681361 
So that in this year there died | 
4, and were chriſtened 868, Among the dead were 
ence there are 126 fewer born 78 from to 69 years old. 
than died. 30 70 79 
Among the chriſtened were 2 15 8 98 
poſthumous, 12 twins, 99 baſ- 
tards, 1 foundling. 


| In WEIMAR. 
Buried 143. Chriſtened 190. Among the latter were 107 boys 


and 83 girls, and among theſe were 6 twins and 1 baſtard. 73 pair 
were married. 


In BERLIN, 


Buried 2499. Chriſtened 2701. Among which were 260 baſtards, 
Married 742 pair. So that there were 202 more born than buried. 


The ſpecial lift of the kingdom of PRUSSIA. 
Cbriſ- Pairs [Buri- CBriſ Pair. 


| tened. marr. ed. tened. | cd. 

In Angerberg -| 565] 92] 212|tn Dutch-Elau 157] 20] 54 
Balga - [ 604] 145 Fiſhauſen 473] 105] 405 
Barten | 268] 42 Gerdauen | 545] 92] 187 
Barth 3091 97 Gilgenburg 205] 63] 98 
Brandenburg } 937] 223 Inſterburg = | 2047] 38111013 


Cay. IL Bills of andy): Se. 


—<—— AX. 


ed. | 
In Johannisbur 82 =, 191 [Preuſs-Elau - 276 
Lais E Sf 808 99 . — Holland - h-- 
Liebſtadt 8 443] 76] 179]Marck + 
Lotzen J 263] 57] 110 Casei - 
Lyck J 360 93] 119 Raſtenburg | 


Marienwerder 791-185] 398 [Rein - =» 
Mummel -| 913 225| 521Þchacken - 
Neydenburg -| 674] 153] 301þÞchonberg - 
Neuhauſen -| 217] 62] 141 
Neuhoff | 37] 2] 25|Lapiau - - 
Oletsko -| 726] 123] 270 Tilt 


— — — — — — — 


Ortelsburg 5010 91 
Ofterade © F506 of 


— — — | 
£141 OC } 
Cbriſ. |, 
oy | abt. Buried. | 
In Cuhrmarck Brandenburg, - 18334 4731 11602 [| 
Neumarck | 7509 17086 4047 7 
The Dukedom of Magdeburg - 8402 2264 6006 
| Cleye and Mark 6921 1886 5740 
Pomerania 7236 1858 4424 
Halberſtadt 2899 724 2040 
Hohenſtein 589 131 403 
E 2 - * 2140 #79 I 351 
vensberg - 2270: 605 
Mors » 491 160 369 
Geldern 16866 447 11 
3 - 579 i118 ; 
78 29 2 p 
Lauenberg be! Butow — — 630 156 — 
French Coloniees = 663 130 572 | 
Of all the King of Pruſ- 
ſia's dominions Sum 81770 20077 522 18 | 


2601 The cities of 


207 Koning berg | 


1688 


Total "20672 4420 11316 


So that there were 29552 more chriſtened than buried 3 among the 
dead were 71 above'90 and 100 years of age; and I - 120, 


Ian 


62 


| | = Sans 760 | | | 
r COPENHAGEN. | [api 
2, [Males % + 785 pair 7 1999 
| Females 1275 ä | 
L231 8. ä re ee 
—_O__—_ 


80 that there were Gow a more born than buried. 


In ANS TERDM died 8421. 


In EPPERIES were born 213, buried 133 . 
In DANTZIG were born 2692, married 490 pair, buried 1442 
Im RA WITZ. were born 200, buried 74 


The Vil of mortality of che year 1723. from the Acta Breſlavienſia. 


w_ N In B RES LH AW. 
* "Buried: 61 1 033 - tu 311. ; Chriſtened. 


From thezzth of Dec to Mas —— 711 
te 31ſt, 1722 22 + Feinaless: 684 
wary 2723 iO. 8 555 — 
* 3240 k 114 6181 5. 1395 
March ; 9 1220 E 3 7 ,L ——— 
pril, e 102 Married 422 pair. 
Ney 80 1153 — eng the dead were 
Je 205 119 Matried men 220 
—— —— 93 Married women 118 
dog. 124 Widows and widewers 150 
124 Batchelors 48 
i Manens: - ses 46 
1 Dk ** 1 Children to ten o ys 369 
December till the 24th 69 years of age [girls 306 
— . boys : 38 
_—_ Stillborn gicls + 
1321 
In 


- 


9 
5 


Cay. I. Bills of Mortality, SS. 
3 In VIENNA; Hire . 
Buried 5443 ; among which were 1079 men and 974 wo 28 
boys and 1632 girls. Ghriſtened 4457. 5 "74 omen, 7 5 | 
| In LOBAU. . 
Buried 171. Chriſtened 226, and 50 pair married. | 
188 In FRET BERG. 1 — bl 
ned 321. Chriſtened 362. . MI 
—— In DRESDEN. 5 


Baried 1844 that is, 165 married men, 136 married women, 
36 widowers, and 138 widows, 68 batchelors, 64 maidens, 580 boys, 
and 467 girls. 

Stillborn boys 54 and girls 46. Chriſtened 15105 that is, 
boys and 754 girls; among nen e en Ryan rg: 
married were 396 pair. 

In LEIPSIG. 


Buried 928; among which were 126 married men and 88 married 
women, 53 tchelors and 36 maidens, 199 boys and 164 girls, 21 
women in chil new-born boys 60, 17 guar 6, beſides ſtillhorn 
boys 37 and girls 30; alſo 68 widows an wers. riſtened 


63 


#1 % TIME. 


were 966; as 489 boys and 477 girls; among which were uy Yair in 


* twins and 99 baſtards. ' Married have been 306 pair. 
Ina ERFURT. 


1 


| Buried 448. ,, Chriſtened 666. lik... 


Vas the elector " en e in 75 villages are b 
od 872. 7 les 
( It BERLIN. 
Buried 2618. Sener, 770 3 among which are 289 baſtards, 
In the towns and villages of the Old, Middle and Uckermark are 
ehriſtened 19058, among which are 995 baſtards, There were mar- 
ried-4943 pair, and Gurzes 13317 ; among which were 29 who" lived 
to 9o, 100, and 1 to 111 Ay 's 1 that there were 574%" mdre 
born than buried. 


In the reſt of the 12 of PRUSSIA dominions. 
I Born. Married. Buried 
21384 4957 10762 


n 


In the Kingdom of Pruſſia 


In the electorate of Brandenburg - 18774 4863 13017 
In Newmark — — 690% 1813 4193 
In the dutchy of W and - goons „ band 
of Mansfeld p— — : 8858. — 1781 4 £579 
In Cleve and Mark — 6645 1924 6848 
In Pommern —— 8544 2241 5294 


In Falberſtad — 2943 808 2162 


I | *"* In 


— 


— 


— 


1 
| 
| 


— — — — — —  -- — —__—— — — 


6 Bills of Mortality, Ee. 


ParTIV, 
In Hohenſtein — * 5604 165 389 
In Minden. | Ferre Noi . 2087 6505 1925 
In Ravensberg — 2061 613 | 1333 
In Moers — © — 484 156 371 
Geldern — — 1866 436 1478 
In Tecklenburg — 475 141 437 
In Lingen — — 701 270 641 
Lanenberg and Buto7/ͤ—ã(ñ 588 149 340 


* þ* * UAE. | + Ir 1 N 1 
French colonies — — 


— 


R 


| 83515 21059 55830 
vba the born are 2157 baſtards, and among the buried 77 that 
were above 9o and 100 3 old. So that there were 2768 5 more 
born than buried. 
In COPENHAGEN were born 2604, Varied 1914, married 701 
pair. Therefore 690 more born than buried. 
In AMSTERDAM there died 7119, and were married 4819 pair. 
In EPPERIES, born 203, died 132. 


Ia DAN TZ IG, born 2002, buried 1495, and married 537 pair. 


Dr. Scheuch- :- 


The ſome by K A Liſt of thoſe that were len and buried at BRESL AW 


in the year 1724. rome 


we for 1724 Buried. BI Among the ee 
75. Prom the 25th to the 31ſt of Matried men 231 
Moy 817729. Dec. 1723. 1 55 Married women 148 
1 _ , Widows and widowers 154 
ebruary "6k Batebelors N 37 
R March” 1 FN 129 „ 2. g 66 
April 79 Children — ten 417 | 
May 80 years of = jor 326 
une ist! 36 
Jos a -4 Stilldorn tot Wo 
Auguſt 2 4 177 B Ti Po . 1 995 —— 
September 144 ths 51 Total 1466 
October 134 Chadened. 551 00-00 
November 126 Males i 709 
Dec. 1. to Dec. 24. Fa . . 613 
eee | EB 1 Wo 
In e 1 «| 
| Buried 55241 among — 6 malig g6ts d 
| 3 of 3 years of age 2 / f 
- | 7 3 98 
2 95 | I 99 
5 95 2 — 100 hel | 


Car, II. Bills of Mortality, We. 65 


3 of 10 bs 27 of go and . 
2 103 10 im Chriſtened = 
I 106 | 
| At LUBAU. 
Buried 135, Chriſtened 166. Married 38 pairs. 
| At LAUBAN. 

Chriſtened Buried 151 
Boys I ... 08 
Girls | 116 Children Jeu ++: 6x 

| | Infants 23 

Total 223 Stillborn 17 
Buried | Widows and widowers 18 
Married men 29 — 
Married women 19 Total 257 
Batchelors | 7 Among which there died 97 

Maidens 15 children of the ſmall- pox. 
There were married 73 couple. 

1 At DRESDEN. 

Chriſtened Buried 
Boys 715 Batchelors 72 
Girls "ON. 712 m 71 
Bafl . 60 522 

2 5 
Total 1 Stillborn 

Buried | * i Wb. 
Married men 161 Total 1761 
Married women 151 Being 204 more than were 
Widowers | 14 - chriſtened. 

Widows Married couple 413. 
As LEIPSICK. 
Chriſtened 
January 79 
February 71 
March 99 
April 5 78 
May 74 
June 69 
July . 78 
Auguſt | 94 
September 79 
mr. 79 
November $.4-,* 
December 63 
Total 913 


Vol. VI. Part IV. I Chriſtened 


Chkiteneck in all 
were three children 


tt, 


Bs of Mortality, &t. 


Par IV. 


oys 491, girls 422; among whom there 
Ab, born the 3 iſt of October, one be- 


ing alive, the two others Aüllborn, beſides 14 twins. 


Buried. Among which 
In —— 53 Married men 122 
ebruary * 70 Married women 81 
March » 87 Batchelors 51 
| April 0 109 Maidens 44 
May ; 300 Children * 234 
June 74 girls 210 
; July 9 Women in chüldded 17 
Auguſt boys 
Sb mber 77 Infants 3 girls 4 
October 3 boys | 
' Noveniber | | i 73 Stillbom L of ; 
December 1200 Widows and = - 54 
Total 961 Total 96 1 
Married couple 276. in 
$0 N ERFURT. £2. 
Chr lil 659 | 
Bur 5 i ane 
Aried N | n 
u © SALFELD. . 
„ Cbrigened 119 
1091 T Buried ys 1 
.] nati ert Wee hx 24 min Hin 
PT LETT At GERA. 212 
Buried , ach — Chriſtened 
Married men 23 Boys 153 
Married women 15 Girls 143 
Widowers . 14 4 T ns 
Widows 5 22 1 otal 29 
Batchelors 5 5 6 Including. 6 twins; one of 
Maidens | 4 which was ſtillborn. 
boys 5 76 Married couple 82. 
Children 181. girls 42 f 
>> Total 197 L 
Including 10 ſtillborn. 
0 At BERLIN.” 
Chriſtened — *. 
Buried — 2492 
Married coſſple : — 


cu. ll 


Bills of Martglity, & e, 
In all the ling of PRUSSIA : — 


Born. = Buried. 
In the Kingdom of Pruſſia — 21687 7c. 36 
Churmarck Brandenburg 12 19707 Folg 1294 
New Marck —— — 7044 1838 428 
Dukedom of Magdeburg and county of 
Mansfeld — 8584 2073 6035 
Dukedom of water N ms of Marck 6949 2071 7182 
Paci of "2 | aig: SI -.20408 7726 
rigcipality of alberade © = 2889 781 326 
County of Hohnſtein — os 17 _ 399 
Principality of Minden 8 2203 684 2030 
County of Ravensberg — 24317 680 na00 
Principality of Mirs —_—_————— 426 166 529 
Dukedom of Geldren — — 1861. 420 1860 
County of Teklenburg —— — 497 146 517 
County of Lin Ngen | — 761 255 647 
Lauenburg an Butow —— — 905 133 361 
French coſonees—— — 771 187 546 
TDootal 34910 21182 61182 


Among the e were 221 f f baſtards 3 among the dead 66, 
who lived to go, and upwardsas far A 100. 


At REGENS Noe. among the Proteſtants. A 


e OI "Buried ect ua. 7 
Boys * 3952 tchelors uud 
ao ne W 51: 1 
Ene 3 1.2246 , — ling 
$ 79 
A n ver Tort Tho 5. ' Ohildren es 2 Yo 
mong wi E tying. 5 n 
"Buried * Lk 35 Tgrall 38g 
Married men 17 a 225 : on. 
Married women ame 
Ipcludigg 13 W and four that I) 
died in childbed. US OA 
Married couple 68. od off 1 . f 
1040 Ar AIST ENI 
44 lan T Buried 7622 
: HITPC toe Married 2294 
At VENICE. 
Buried 4590 
Born 7046 
12 At 


67 


| Bill: of Mortality, Ge. Paxr IV. 
2 At COPENHAGEN. 

N | 1288 Na 
ys 130 en 486 
Girls 1183 Women 2 
—— NK 991 
Total 2489 Girls 931 
oh en ach Total 2751 
being 262 more than were born, and 837 more than there died in 


this city the year before; this extraordinary mortality was aſcribed 


rried couple 748 


At DANTZICK, 


to the imall-pox being 8 
g Chriſtened 
Married couple 
Buried 


1999 
488 


1872 


or 377 more than the year before. 
Bills of mortality for che year 1725. 


From Dec. 25 to 


At BRE SL AU. 
31, 1724. 30 Among which 
1825 Married men 259 
115 Married women 153 
129 Widows and widowers ifs 
166 Batchelors 64 
122 Maidens 78 
106 Children to ten 1 : 364 
121 years of age Tgir 306 
107 «©: — ..... :..-... a6 
115 © Killborn Teil ow {8 
2 r 
; | Otal 1441 
87 Chriſtened wh "7 
Tort 12449-- Gir,; - oy 
Dout Total 1 
Married 363 couple. * 


At 


Cuar. II. Bills of Mortality, & c. 
At VIENNA. 
Buried 
Men 1007 
Women 1433 
Boys 1865 
Girls 1560 
Total 586g 
Among which 
8 o 90 
1293 - 91 
$ , © - omn—_ 
$ - - < 
2 - - Is 
2 - - 96 
298 
1 
3100 
112 +» 102 
53 - - = 203 & 
11 „ - 106 
29 of o and upwards. a 
Chriſtened a 4708 
At DRESDEN. 
Chriſtened Buried 
Boys 758 Married men 225 
Girls * 714 — rn women 174 
6 idowers 3 
Baſtards {ork 60 Widows 85 
| — , 
Total 1600 —_— - 
I1dren 4 bo 478 
9 Tei 398 
Total 1642 
Any which 
2 ſ3 
Stillborn $ girls = 


& *3L2 


70 


Bun of Mortality, Sc. Parv IV. 


At LET SICK. 
Chriſtened | 
Boys 478 
n 1 Jew, 20 years of age 
Girls 461 
Total 940 


Among which were poſthumous births 6 3 twins 12; baſtards 141; 
and among them 3 twins. 
Married 260 couple. 
Buried 
Married men 113 
Married women - - 75 
r 49 
| Maidens . 34 
f Boys 3333 165 
Girls 106 
Women in childbed - 10 


Children, Foe Bag ; 57 


; - obeys - 1 4 
Stillborn, 1 Tor 1 


Widows and py 77 


: — Marnie” © 183 le. 


| At COBURG. 

* Chriſtened 6 Buried 5 

f 8 12112146 Married men 

1 5 03 x: Married women — 

88 | Women in childbed 2 
2 - Ford! 206 206 Batchelors 

1 s- which 3 twins and 8 Maidens 


10 
"baſtards. | . Children 96 


1 A (2,2 HO Total 182 
18 e Six of which were ſtillborn. 


5 According 


2 


Cnae. II. Bill of Mortality, &c. 


According to the months. 
Chriſteniags - Burials 
January 17 22 
February 27 13 
March 24. 18 
April 18 20 
May 16 II 
une 15 10 | 
Jul 12 18 
Auguſt 10 I 4 N 
September 21 13 | 
October 23 15 | 
November II 9 ö 
December 12 19 | 
Total 206 183 | 
Married couple 46 
Ac REGENSPURG among the Proteſtants, 
Chriſtened Buried 
Boys 142 . Married men, 42 1 
Girls 126 Married women 39 
| | — Batchelors 13 | / 
hut fo Egg: 268 Maidens — 10 
MIR 4 uns, Children 5 ors 58 
1 4 Sir 70 
Total 213 
Married couple 80 
At FRANCKFORT on che Mayn. 
Chriſtened | 
Boys 346 
Girls E 


Including 10 twins, 4 ae births, 1 Rs + founding, 2 


22 baſtards, 4 
Buried 843 03 e n ö 
Chriſtened at SAOHSENHAUSEN - CT - ; 

Boys : i 1 bt \ | : 8 $5.4) 1 

Gitls 1 ws | 


AUG I; VY56 
Including 2 twins and 9 baſtards. 7 
TY 81 it. Buried 


An extraordinary Cure ly Pax IV. 

Butied at SACHSENHAUSEN 18, . - 

Married pairs at FRANCKFORT and SACHSENHAUSEN 209. 
Marriages at AMSTERDAM in the reformed church, 


* 


In 1724 2294 
In 1725 2249 
At VENICE. 
Born 4836 
Buried 4816 
6 1 At DANTZICE. 
Chriſtened 2012 
Buricd | 1678 
"1 . | _ © {Married couple 46 a 
An extraor- XI. TN che year 1704. P. Coffin Eſq; of Exeter in N. England, 
dinary cure by being then 74 years old, by drinking cold water in a 


OE 8 very hot day after he had heated himſelf in the woods, got a ſurfeit 


a deſeription which ſettled principally in his right ſide, but gave him a racking 
of the Indian pain all over his body, and particularly deprived him of the uſe of 
of houſe. his right arm. In this condition he kept his bed for nine weeks, 
— 4 2% and his recovery was deſpaired of; till his ſon from whom I had 
8 1.149, the relation, propoſed ſweating him in turf: the father readily 
Ji S. agreed to it, having uſed many medicines without any effect, 
1724. and orders were immediately given to cut a large oven full of turf; 
the pieces were about eighteen inches ſquare; of Engliſh graſs, and 
only the ſwerd, or top of the earth, with the graſs. Before the turf 
was put into the oven, the doctor rubbed the graſſy ſide of the turf 
with ſome ſpirit or oil, and then doubled the graſs-ſides together. 
After about two hours baking he took them out, and having made a 
bed of them upon the floor, and then ordered his father without his 
ſhirt, but wrapped. up in a ſheet, to be laid upon it, and to be 
covered over with the reſt of the turf, more eſpecially on the 
- fide where the ſeat of his pain was, but none to be laid on his 
breaſt or head; then they covered him with blankets to keep the 
heat in, and gave him warm cordials to prevent his fainting, which 
he was in great danger of; after he had lain thus about three quarters 
of an hour, which was as long as he could bear it, he was put naked 
into a bed very well warmed, where in a few minutes he fell aſleep 
and ſweat to that degree, that ir run thro? his pillow and bed, upon 
the floor, After about two hours ſleep they dry'd him and put im 
on warm cloaths, and he found himſelf mach eaſed and refreſhed. 
This was in the morning, and before night he walked about the 
houſe, his pain being in a manner all gone; next day the doctor re- 
peated his cordials, and the fourth day he ſweated him a ſecond time 
in the ſam2 manner; and the fifth day he went abroad about his buſi- 
ness, and lived eleven years afterwards in perfect health and free from 
+ 3+ % 2 *. | . 


Pain. 


Char. II. eating in hot turf. 73 
pain. The doctor ſays great care muſt be taken that the patient do 

not lie too long in the turf, and that even a quarter of an hour may 

be ſufficient for ſome perſons; and whene'er the patient begins to 

fetch his breath ſhort or faint, he muſt be put to bed immediately, 

and by no means omit his cordials. I ſhould have been glad to have 

made this account yet more perfe& by acquainting you what ſpecific 

the doctor put upon the turf before he ſer it in the oven, but I could 

not poſſibly prevail upon him to tell me. 

Houſes to ſweat in were common among the Aborigines, when the 73: Indian 
Engliſh firſt came into N.England,tho* now but little uſed. A gentleman ber 
of the iſland of Nantucket where the Indians ſometimes practiſe it even 
at this day, or very lately, gives me the following account of them. 

The cave is uſually four foot high, and about eight diameter, 
dug in the fide of a hill, and as near as may be to ſome place of wa- 
ter, the roof being ſupported with ſticks or boards covered with 
earth. The entrance into it is ſmall, and the door, when any perſon 
is ſweating, is covered with a blanket or ſkin; near the cave they 
make a good large fire, and heat a parcel of ſtones to the quantity 
of five hundred weight, and roll them in red-hot, piling them up in 
the middle of it; when this is done, the Indians go in naked, and fir 
round the heated ſtones 3 as ſoon as they begin to grow faint, which 
may be in a quarter of an hour, they come out and plunge them- 
ſelves all over in the water Þ for a minute or two, and then in again, 4 vide ſupra 
as long as they can well bear it, and ſo into the water a ſecond time, 5. IV. p. 4, 47. 
and then dreſs themſelves. This has been uſed with ſucceſs for 
colds, ſurfeits, ſciatica's, and pains fixed in the limbs, by the Eng- 
liſh as well as the Indians. I don't underſtand but that it may be 
ptactiſed at any time of the year without hazard or inconvenience. 

The Indians often uſed it before and after long journies, hunting, or 

voyages to ſtrengthen and refreſh themſelves. 

XII. As we have a ſpecies of the ſcabioſa here which is of great of , cure for 
virtue in removing intermitting fevers, I thought proper inte-mitting 

to ſend you a ſpecimen of its upper leaves, the lower being at preſent ert at 

dried up. It is not unlike the figure which Moriſon gives of his _—_ 

20th ſpecies , or of his 25th ſpecies , of corymbiferous plants, „ 411. 5 182, 

only the head is not round as there deſcribed. I have therefore pre- O. 1729, 

ſumed to call it, ſcabioſa, flore pallide purpureo, capitulo oblongo, 

foliis ſuperioribus inciſis, inferioribus integris, ſerratis. The me- 

thod of preparing it 1s to put a handful of it into a quart of water, 

and boil it away to a — A coffee - diſn full of this decoction is 

given faſting a little before dinner and at night to the patient, no re- 

gard being had to the interval or intermiſſion of the fit, as in giving 

the bark; and it operates ordinarily by ſtool or urine. I have only 

ſeen this plant here, at Oran, Gibraltar, and mount Libanus, where 

I firſt was acquainted with its extraordinary Qualities, ' 1 


+ Cap. xxi. Sec. 6. Tab. 14. + Cap. Xi. Se&. 6. Tab. 15. 
Vor. VI. PART IV. K XIII. In 


74 


An addition 
to the de- 
feription of reaſonable depth under water, and in an 
the art of liv- 

ing under wa- 
ter. By Dr. 
E. Halley. 


An addition to the deſeription of the Pur W. 
XIII. I N no. 349- T of the Phil. Tranſ. I explained the method 
1 I had praftiſed and found effectual to furniſh air at any 


Y quantity delired for the 
ſubſiſtence of men that ſhall have occaſion to work at the bot- 


tom under a great preſſure of water. This I did by means of the 
diving-bell, which, being from time to time repleniſhed with freſh 


n. 368. P. 177. air, I had found ſufficient to maintain five men for near two hours 


May&&c.1721 
+ Vide ſupra 
Vol., IV. 

P. II. C. II. 


J. II. 


* 


together in ten fathom water, without the leaſt hurt or inconvenience. 


But as the bell cannot be moved from place to place without movin 

the veſſel from which it hung ſuſpended, I bethought myſelf how 
to enable the diver to go out from the bell to a conſiderable diſtance, 
and ſtay a ſufficient time without it, with full freedom to- act as oc- 
caſion ſerved. And conſidering that the preſſure being greater on 


the ſurface of the water in the bell, chan on any other ſurface that 


was higher than it, the air would by a pipe pats from the bell into a 
cavity of air over that higher ſurface; I concluded that putting on a 
cap of lead made weighty enough to ſink empty, and in form re- 
ſembling the bell itſelf, I might by flexible pipes, which a man might 
carry coiled on his arm, receive a conſtant ſtream of air from the ma- 
gazine thereof in the great bell, ſo long as the ſurface of 
in the caps was above the level of that in the bell. | 

Following this idea, I procured pipes to be made, which anſwered 
all that was hoped from them. They were ſecured againſt the preſ- 
ſure of the water by a ſpiral braſs wire, which kept them open from 
end to end, the diameter of the cavity being about the ſixth part of 
an inch. Theſe wires we coated with thin glove· leather curioufly 
ſewed on, and then dipt the leather into a mixture of oil and bees- 
wax hot, which filling up the pores of the leather, made it impene- 
trable to water. Then we drew ſeveral folds of ſheeps guts over 
thein, which when dry, we covered with a good coat of paint, and 


the water 


4 . 


then ſecured the whole with another coat of leather, to kee 


them 
from fre The pipes, of which. we made ſeveral, — much 
about — LAM long, the ſize of a half inch rope; the one end there- 
of being xt in the bell at ſome height above the water, and the 
other end faſtened to a cock which opened into the cap. The uſe of 


the cock being to ſtop the return of the air, — there was oc- 


ca ſion to ſtoop down or go below the ſurface of the air in the bell, 
which was neceſſary as often as there was occaſion to go out or return 
into che bell. [121 | | | 


- The diver therefore putting on his cap and coyling his pipe on his 


arm like a rope, as ſoon as he is diſcharged from the bell opens his 
cock, and marches on the bottom of the fea, vearing out the coiles 
of his pipe, which ferve as a clue to direct him back again: and this 
L have ſeen ptactiſed without any ill incident attending it. 

But there are two things to be remarked in this affair; firſt that 
the weight of a man being very little more than that of his bulk in 
EF 4 41 CO * 


Char. II. eri living under water. | 
water, be cannot act with any ſtrength, nor ſland with any firmneſs, 


* 75 | 


eſpecially. where any thing of 4 ſtream runs, without a conſiderable: 
a 


dition of weight; and therefore the leaden caps were made to 


weigh about halt a hundred weight, ta which I added a girdle for 
the waſte of large weights of lead of about the ſame weight in the 
wholez and two clogs of lead for the feet, of about 12-pound each. 
Wich this acceſhon of weight I found a man could ſtand well in 
an ordinary ſtream and even go againſt it. The other thing neceſ- 
ſary to be provided againſt was the cold of the water, which though 
it could not be wholly taken off fo that a man could endure it long, 

et 1t was much eaſed by a waftecoat and drawers made cloſe to the 

ody, of that thick ſort of woollen ſtuff they make blankets of: 
this being full of water would be a little warmed by the heat of 
the body, and keep off the chill of new cold water coming on it. 

As long as the water is not turbid things are ſeen ſufficiently diſt inct; 
but a ſmall degree of thickneſs makes perfect night in no great depth: 
in my leaden caps, which from their uſe I call caps of maintenance, 
I at firſt fixed a plain glaſs before the ſight, but ſoon found that the 
vapour of the breath would make fuch a dew on the ſurface of the 
glaſs, that it hindred its tranſparency z to remedy which I found it 
neceſſary to prolong that ſide of the cap that was before the eyes, and 
thereby enlarged the proſpect of what was under us, 
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Statical experiments on warm bathing. Paxr IV. 
From theſe experiments may be concluded, 1/ff, That warm 
bathing increaſes the weight of the body for the preſent ; though 
it cauſes a plentiful perſpiration afterwards ; which I do not remem- 
ber that any one has hitherto obſerved. 24ly, That the perſpiration 
after this exerciſe is nothing near ſo large as Dr. Keill + has deli- 
vered ; it amounting by his account to one pound and a half in one 
hour's time. By our obſervation it is but five ounces in one 
hour, and from eight ounces and a half to one pound in one hour 
and a half, though aſſiſted by motion; which might have cauſed us 
to perſpire, by Dr. Keill's computation , from three to ſix ounces. 


+ Med. Stat. p. 16. + Ibid. p. 15. 
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277. perpetual, remarks on it, I. 292. 

of running waters, I 301. of water run- 


ning in pipes, I. 30 
Maview: bodies 9 — 6 I. 258, 261, 


625 265, . 2 ap 2 * 273. 
Mountains, their hei meaſured by the 
barometer, I. 112, 117. remarks on 


their heights, I. 117. on their precipi- 
ces, II. 158. 


Mus Alpinus, or Marmot, del. II. | 


Muſa, remarks on the family of plants fo 
called, II. 235. 

Muſcular fibres, 'the membranes 1 
them, III. 77. of diſſerent animals, 
79, 81, 85. 2 


Nzvus maternus, or mole, a very ſingular | 77. 
Penis, a ſtrange flux of blood through it. III. 


one, III. 114. 
Narciſſus flowering in winter; II. 211. 
Needle, its variation, II. 170, 177, 179, 

180, 181, 184- an unuſual agitation 


it, II. 186. dipping, obſervations of it, Perinæum, 


II. 187. 

Niagara river, its falls, II. 118. Jarge-fiſh 
in it, III. 65. 

Norwegian Finns, an account oſ them, IV. 
39. 
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Oiſters, river Mene ſtock'd with them, III. * 

Omentum, a very one, III. 194. a 
-- {ary in the ſcrotum, III. 


ineſſectual when no chyle is con- 
— into the — III. 98. 


Optical expetiments, I. 124, 12 
R falling off 4 
234. 


Oſſiication, of the crural artery, III. 11 
of the arteries often the cauſe of mortif- 
cations, III. 116. 


Oſtrich diſſected, III. 59. obſervations on 


two diſſected, III. — 
Ovary, a dropſy in it cured, III. 196. 
two arteries — — the ovaria newly 
20 


3 
— 4 — their ductus alimentalis deſeribed, 


HI. 18. 
Oxyoides, a family of plants, deſcribed, 


II. 232. TENT.” it, II. 235. 
Fain 


Parhelia obſerved, II. 98, 260% 102, 103. 
Paris and London, their magnitude compa- 


miſtaken for a 


barometer enlarged and to 
meaſure heights, I. 107. n 


Pavement Roman, at Grantham. IV. 26. 
Peaches, obſervations on their down. II. 198. 


; Peak and Peak's-hole in Derbyſhire, account 


of. II. 134, 135. 
Pendulum of 


clock, its /irregularity cor- 
— = N 


202. 
Perault, his axis in peritrochio examined. I. 
289, 291. 
* the uſes of an artificial fiſtula in 
it. III. 229. 
Perioſteum, obſervations on it. III. 231. 
Periſtaltic motion loſt by the gall not Row- 
ing into the inteſtines. III. 94. 
motion, remarks on it. I. 192. 


I 


Plague, at Conſtantinople, a deſcripti of 
it, III. 161. experiments wich the bile 
of perſons dead of it, III. 165, 168. and 
with the blood, III. 169. 

Planets, their places determined, by their 
near appulſe to the fixt ſtars, I. 181. 

Planks, the manner of bending them by a 


ſand heart, I. . 
Plants, „ their vir- 


tues by their external ſtructure, II. 192. 

obſervations on their ſeeds, II. 200. on 

their tion. II. 201. experiments on 

the motion of the ſap in them, II. 210. 

Bulbous, made to flower ſconer than in 

the ground, II. 211. Alpine, their 
ſmallneſs, II. 213. in New-England, 

© obſervations on them, II. 214. rare ones 
obſerved in a journey to the Peak in 
Derbyſhire, II. 238. preſented to the 
Royal Society, II. 240. | 

Plato, + ger obſerved in 
1725, I. 235. 

Plica olonica, 4 extraordinary inſtance of 
it, III. 7 the cauſe of it, ibid. 

Poiſon-tree in N. England, an account of it, 
IT. 216, 217. 

Pol coughed up, III. 181, 182. 

Ponds, their 2 and flowing irregularly, 
accounted for, I. 299. 

Poole's hole in Derbyſhire, II. 135. 

Pores of box leaves, II. 198. 

Poriſms of Euclid, two I. 6. 

Pox, its antiquity in Europe, III. 149. 
159. 


Precipices of mountains, remarks on them, 


II. 158. 
Projectils, their motion parabolic, I. 253. 
Pruſſian blue, how prepared, III. — 
ſervations and experiments upon it, III. 


29. 
Palands in a woman, their præternatural 
ſtructure, III. 205, 207, 209. 
Pumice ſtones floating on the fea, Il. 154. 
iſcharged in vaſt quantities from a 
boy's mouth, III. 176. 


Quadrature, a I one of hyperbolic 
eurves, I. 17. of curves (Newton's) a 
prope in that treatiſe demonſtrated, 

Queen D II. l 

Quick: ſilver applied to raiſe — 314. 
198. | 


R. 
Rain, its deſcent accounted for, IT. 33, 
meaſured in Northumberland, II. 45. 
efcits of a violent ſhower of, ibid. 


Scapula falling off by a 


Seeds, exotic hard-ſhelled, rai 


A INDEX ro Vor. VI. 


Rainbow, an uncommon appearance in it 
explained, I. 140. an arc of one invert- 


ed, II. 98. ſeen on the ground, TI. 103. 
uncommon arches of colours within it, Il 


104. 
Rattle-ſnake, an account of it, III. 44. ef 
ſects of its poiſon, III. 46. its poi 
Nen e the , 
ion of the air, what allowance to be 
made for it, I. 158. a table for it, I. 


160. different at different times, I. 161. 


* quantity of, in the cortex eleutheriæ, 

319. | 

Reſiſtance 27 Avids, I. 261, 275. 

Right aſcenſion and declination, their dif. 
- -"g how to be obſerved by croſs-hairs, 
. 161. 

Rivers, the riſe of ſome of the moſt conſ- 
derable in Europe, II. 120. 

Rocks, a to ſplit - them, II. z. 

Roman Inſcription at Chicheſter, IV. 21. 
pavement in Lincolnſhire, IV. 26. OEco- 
nomy, IV. 27. | 

Roots, impoſſible, of zquations, I. 50, 55, 
78. reduced to the Carteſian rule, I. 96. 

Rotten pipes producing young trees, II. 


209. 
Rupture umbilical, 3 one, III. 194. 


Saffron, ig flower and ſeed veſſels deſcribed, 
. 226. its culture in England, II. 228. 
Salt-works at Soowar, II. 139. * 
Salts, fixed alcali, their nature, III. 283. 
produced by burning rotten wood, III. 
309. cathartic or Epſom, III. 311, 314. 


Sap in plants, experiments on the motion of 
it, II. 210. 


Saturn, his place obſerved, I. 243. 
Scabioſa, a cure for intermittent fevers, IV. 73. 
Scale, a man in it becomes heavier bog 


ing againſt the beam, I. 279. | 
mortifcati ion, III. 


234. | 

Scarabzus galeatus pulſator deſcribed, III. 
58. 

Sea, a gage to meaſure its ; B: 012. 


in England, 
II. 212. 
Series, to ſum the terms of, I. 43. 


Ships, a new method of rowing them in a 


calm, I. 388. to meaſure their way in 
the ſea better than with the log, I. 390, 


395+ | 

Sight, a very odd deſect in it, III. 172. 
obſervations made by one who recovered 
it by couching, IV. 42. 


Sirius, his parallax and magnitude miſtaken 
by M. Caſſini, I. 165. b 

Skeletons human, petrified, II. 149. one 
of an extraordinary fize, IV. 29. 

Slag-lead, what it is, II. 128. 

Small-pox, inoculation of, III. 120, 121. 

the method of procuring it in S. Wales, 

III. 127, 128. mortality of it in the na- 

tural way, III. 129. natural and inocu- 
lated compared, III. 131. ſucceſs of its 
inoculation in New England, III. 137, 
138. a remarkable inſtance of its inſecti- 
ous nature, III. 138. epidemic at Ply- 
mouth, III. 140. the effects of it at Ha- 

_ ſtings, III. 148. . 

Smelts degenerating in a 48. 

Snow, the fi & it obferved, IT. Ne. 

Spar, what it is, II. 128. 

Specific gravity, of ſpirituous liquors, T. 
295. of ſolid bodies, ja caution in exa- 
mining it, I. 296. of certain bodies, I, 
297. of tin cryſtals to the metal, &c. 
1. 

Sperma _ what it is, III. 70. 
Spermatic veſſels, uncommon anaſtomoſes of 

them, III. 203. 

Spider, an inſtance of its venom, III. 52. 
Spine cloven, III. 235. 

Spiritus vini æthereus, 5 with it, 

III. 325. how made, III. 328. 

Spittle, of an unuſual colour, III. 104. 
Spleen, of an enormous ſize, III. 194. 
Stars fixed, the infinity of their Pe aca T. 


163. their number, order, and light, I. | 


164. a new motion diſcovered in them, I. 
167. an occultation of ſome by the moon, 


I. 235. 236. 
. 1 ** 


Stench, an odd one in a well at Boſton, II. 


18. a preter- natural ration in it, 
III. 191. wounds in it cured, III. 192. 
impoſtumation in it cured, ibid. 

Stone, a large one taken out of a horſe in 
. A III. 18. ſeveral voided per 
anum, III. 219. vaſt numbers voided by 
urine, III. 220, 222. alarge one voided 
by 2 woman thro' the urinary ge, 
III. 222. one diſſolved in the * 
and voided through the urethra, ibid. a 


large one form'd in the urethra, III. 223. 
ions on the bodies of perſons trou- 


bled with it, III. 224, 225. ſixty found 
in the bladder, III. 225. ſeveral found 
on the back part of the veſiculz ſeminales, 
ibid. ones in both kidneys, 


4 INDEX & vol. VI, 


| ibid. a new method of cutting for it, III. 


226. 

Strata, of coal mines, II. 129. of the 
Holt well, II. 130. of fuller's-earth pit, 
II. 132. of marle pits, II. 133. 

Streights of Gibraltar, currents there, II. 
113. 

Spe (Dr. Eaton's) obſervations upon it, 
II. 270. 

Styli, of the antients, IV. 18. 


Suffocation of animals, by a damp at Boſton, 


II. 106. 
tree, III. 320. | 
235. | 
Surgery, two queſtions in it ſtated and an- 
wered, III. 229. 
Sweating in hot turf, IV, 72. 
Swiſlerland, the heighth of its mountains 


meaſured, I. 112. remarks on them, I. 
117. | 


2 
Tantalus, a cup ſo called, deſeribed, I. 
229. 


Ta „ wove in the ſame manner as bro- 
cades, IV. 30. 


Teeth and bones of elephants found under 


ground, III. 23, 31. 
Teleſcope, — deſcribed, I. 147. 
obſervations with it, I. 152, _ 
its advantage above the reſracting one, 
ibid. exactneſs of the method of obſerv- 


croſs hairs in it, I. 161. 
Thames, an account of the tides in it, IT. 


114, 116. an extraordinary high one, 
II. 118. 


Thermometer, expanſion of the liquor in it 
proportional to the degree of heat, II. 
17: 


Thorax, præternatural 
ſound in it, III. 182, 2 
Tides, i i 


. 


33+ 
Tulips flowering in winter, II. 21r. 
Tumors uncommon, LIT. 118, two extraor- 


ing the right aſcenſion and declination by 


* 


- 
- * 


map of it, 1. 380. 882 
Twins, monſtrous, _ 21h: 


Vacuum interſperſed, experiment to prove 
Toa 1L. a. / 
Vapours, their riſe accounted for, II. :33. 
to what heights they riſe, II. 37, 38. 
Variation of the needle at London, in 1722 
and 1723, II. 170. in the S. Sea, in 
1709 and 1710, II. 177. in the Baltic 
ſea, in 1720, II. 179. in the Æthiopic 
ocean, in 1721, II. 180. at Vera- crua, 


in 1726 and 1727, ibid. between Lon- 


don and Hudſon's Bay, II. 181, 184. 

Vegetation, inſtances of its power, II. 213. 

Vegetables anatomized, II. 196. 

Veſſels _— lungs, their diameters, III. 
rhe, 2866=— 

en ef mori badies propor- 

tional, I. 258, 261, 4 265, 268, 
269, 271, 273. 

Venereal diſeaſe, its antiquity, III. 149, 

159. L 

Yn an occultation of her by the moon, 
I. 235, 244- obſervations of her, I. 


244. VI. 
Vekl ſeminal, ſtones| found in them, III. 


225. "> | 
Villi of the ſtomachs of oxen, III. 18. 


Vipers, obſervations on them, III. 43. 


Vitriol, its. effect upon a human body, II. 
Urinary par, '2-remarkable conformation 


of them, III. 201. paſlage, inſects void- 
ed through it, III. 202. and ſtones, III. 


* 


— 
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2240, 222. © large ſſane forma in it; 
III. 223. 2 in M1 


Waſps, obſervations on HI. 54. 
Water running, the motion of, I. 301. in pipes 
I. zo. water-worles at London bridge de 
ſeribed I. 3 io. quantity alſed there, IL. 44 2. 
raiſed by means of quickſilver, I. 31 4. 
more rarthed by heat than air, II. 36. 
freezing almoſt inſtantaneouſly, II. 51. in 
- "vacuo, experiments on it, ibid. riſmg ve- 
ry high from the bottom of a dry well by 
boring, II. 119. cold, its uſe in fevers, 
III. 245. fimple, diſtilled from the lauro- 
ceraſus, poiſonous, III. 258, 265. an an- 
tidote to it, III. 265. 9 
Weather, objervations on it. II. 23, 25, 
in a voyage to Hudſom's-bay, II. 42. 
© weights, Paris and Engliſh compared, IV. 
37. ; , 
Well ebbing, II. 135. | 
Whales, ambergris found in them, III. 68. 
eſſay on their natural hiſtory, III. 69. 
Will with a whiſp, II. 56. . | 
Wolves, worms in their kidneys, III. 40. 
Wood, veſlels in it, Il: 197. ſpecifically 
heavier than water, I. 297. young' trees 
ſpringing from it when : rotten, II. 209. 
, _ rotten, cing alcalious falt, III. 30g. 
Wooden horſe of the antiants, IV. 10. 
Worms found in the kidneys of wolves, III. 
8 | | 
Wounds in the ſtomach-eured, III. 192. part 


4 of the colon hanging one 
Fears, III. 193. 8 
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